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1.0 INTRODUCTION 

On behalf of Weyerhaeuser NR Company (Weyerhaeuser), Conestoga-Rovers & 

Associates (CRA) has prepared this Certification of Completion of Remedial Action (RA) 

Report (herein referred to as "Completion Report" or CRAR) for the 12th Street Landfill, 

Operable Unit No. 4 (OU-4) of the Allied Paper, Inc./Portage Creek/Kalamazoo River 

Superfund Site, located in Otsego, Michigan (Site). This CRAR has been prepared in 

fulfillment of one of the requirements of the United States Environmental Protection 

Agency (U.S. EPA) Consent Decree (CD)(Civil Action No. 1:05-CV0003) dated January 3, 

2005. In accordance with the CD, the CRAR documents the completion of the RA in full 

satisfaction of the requirements of the CD, while providing supporting documentation 

to support that the construction and implementation of the remedy set forth in the OU-4 

Record of Decision (ROD) and OU-4 Statement of Work (SOW), and for the achievement 

of the OU-4 Performance Standards, has been constructed in accordance with the 

U.S. EPA approved design and specifications. The CRAR also serves as the Final 

Construction Completion Report for the 12th Street Landfill. Figure 1.1 presents a Site 

location map. Figure 1.2 presents the Site Plan. 

1.1 PURPOSE OF THE CERTIFICATION OF COMPLETION 
OF THE OU-4 REMEDIAL ACTION REPORT 

The requirements of the CRAR, including the Certification of Completion Construction 

Report, are set out in Section XIV and paragraph 65, part (a) of the CD. The purpose of 

the CRAR is to document the implementation of the RA, wWch was completed pursuant 

to the requirements of paragraph 28, parts (d), (e), and (f) of the CD to meet the OU-4 

performance standards included as part of the SOW included in the OU-4 ROD, and as 

outlined in detailed in the Final Design Report and associated project specifications. In 

accordance with these requirements, this CRAR includes the following: 

• Chronology of events 

• Summary of RA activities 

• Synopsis of the construction work defined in the SOW and the certification that the 

construction work has been completed, including a demonstration in accordance 

with the Performance Standards Verification Plan and Performance Standards have 

been achieved. 

• Summary of the Pre-Certification Inspection, including a brief description of how 

outstanding items noted in the Pre-Final Construction Completion Inspection were 

resolved 
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As-built drawings signed and stamped by a professional engineer or architect for 

additional work completed since the Final Certification Inspection 

Explanation of any modifications to the RA to the approved RD and RA Work Plans 

and why the modifications were necessary for the project 

Presentation of performance standards along with explanation of any modifications 

to these criteria and why the modifications were necessary for the project 

Monitoring results indicating that the Site RA has met or exceeded the performance 

standards 

Summary of project costs 

A description of how Weyerhaeuser will implement any remaining part of the 

U.S. EPA approved Operation and Maintenance Plan 
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2.0 HISTORICAL SITE INFORMATION/SITE CHRONOLOGY 

2.1 SITE SETTING AND FEATURES 

The Site is located in Otsego Township, Allegan County Michigan, approximately a half 

mile northeast of the intersection of State highway M-89 and 12th Street, and IVi miles 

northwest of the city of Plainwell in Allegan County, Michigan. The civic address for 

the Site is 481 12th Street North, Plainwell, Michigan (Figures 1.1 and 1.2). 

The 12th Street Landfill is approximately 6.8 acres in size. The Landfill is bordered by 

the Kalamazoo River and associated wetlands to the north and northeast, a parcel 

owned by the Michigan Department of Natural Resources (MDNR) to the east, 

12th Street to the south (which is also owned by MDNR), and Wyoming Asphalt to the 

west. A mix of commercial and residential properties is located south of 12th Street. 

The Site is included as part of the Allied Paper, Inc./Portage Creek/Kalamazoo River 

Superfund Site located along 80 miles of the Kalamazoo River in western Michigan. The 

Superfund Site is divided up into OUs. The 12th Street Landfill is considered OU-4 and 

is designated with U.S. EPA identification number MID0060077306. 

2.2 OPERABLE UNIT NO. 4 

The completed RA addressed OU-4, which consists of the closed 12th Street Landfill and 

areas outside the landfill where PCB-contaminated paper residual material has been 

observed (i.e., the wetland to the north of the landfill, the former powerhouse discharge 

channel, the "woodland" on the adjacent MDNR property, and certain areas of the 

adjacent asphalt plant property). The following sections include a summary of the OU-4 

history, which was presented in documents prepared by/for others (B&B, 1992; G&M, 

1994b; G&M, 1996a; G&M, 1996b; and Plainwell Paper, 1987). 

2.2.1 12TH STREET LANDFILL OWNERSHIP 

The 12th Street Landfill property is currently owned by Weyerhaeuser. Previously, the 

landfill had been owned and operated by various entities, including Weyerhaeuser, who 

owned the landfill and the associated Plainwell Mill, between 1961 and 1970. The 

ownership history of the mill and the landfill is summarized in Table 2.1. 
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Weyerhaeuser owns both the landfill property, including the 6.8 acre closed landfill, and 

the approximately 17 acres of wetland to the north/northwest of the landfill. There are 

no active operations or permanent buildings on the landfill or the adjacent 17 acre 

wetland property. 

2.2.2 12TH STREET LANDFILL HISTORICAL OPERATIONS 
AND CURRENT CONDITION 

The 12th Street Landfill was in active operation from approximately 1955 to 1981. It was 

closed in 1984 by placing a soil cover over the fill and seeding the cover. Historical 

aerial photographs showed that, prior to 1955, a portion of the property on which the 

12th Street Landfill is located was a wetland. During this period of active operation, the 

landfill accepted paper residuals from the wastewater treatment plant at the nearby 

former Plainwell Mill located in Plainwell, Michigan. The wastewater treatment plant 

initially consisted of a primary clarifier (built in 1954), which was later upgraded to 

include secondary treatment. Settled paper-making sludge (also referred to as residuals) 

from the clarifier was dewatered for several months in unlined lagoons. In addition, the 

landfill reportedly also accepted construction debris waste from the Plainwell Mill 

during part of its period of active operation. Sanitary wastewater at the mill was 

discharged to the Plainwell publicly-owned treatment works. 

In 1967, a full-scale secondary treatment system, consisting of an aerated lagoon and a 

clarifier was built at the Mill. Following construction of this treatment system, primary 

and secondary treatment system sludge, coal bottom ash, and coal fly ash were placed in 

the 12th Street Landfill until early 1981. The fly ash was also used to construct retaining 

berms within the landfill. In 1981, residuals remaining in some of the then-inactive 

lagoons at the mill were removed and placed in the landfill 

The paper residuals, some of which contained polychlorinated biphenyls (PCBs), were 

disposed into a topographically low area of the 12th Street Landfill property, which had 

reportedly received limited Site preparation prior to disposal activities. The fill area was 

not lined and did not include a leachate collection system. The thickness of residuals 

within the landfill varies, with an estimated maximum thickness of approximately 

25 feet. Between 1955 and 1967, a retaining berm composed of sand, fly ash, and 

residuals were reportedly constructed around all but the southern side of the landfill. 

Subsequent field investigations showed that residuals were present outside the retaining 

berm in some areas. 
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The Michigan Department of Environmental Quality (MDEQ) conducted investigations 

in the early 1970's that determined that PCBs were present in the sediments of the 

Kalamazoo River. This discovery led to the identification of potential responsible 

parties (PRPs). The PRPs signed an Administrative Order on Consent (AOC) with the 

State of Michigan in 1990. The Remedial Investigation (RI)/Feasibility Study (FS) was 

funded and conducted by the PRP group. The RI/FS for the 12th Street Landfill began 

in 1993 and was completed in 1997. 

In September 2001, the State of Michigan signed the ROD for the 12th Street Landfill, 

with U.S. EPA concurrence. The ROD requires PCB-containing paper residuals that 

migrated from the landfill to be excavated and placed back within the landfill. The ROD 

further requires the landfill be closed in accordance with Part 115, Solid Waste 

Management of the Natural Resources and Environmental Protection Act 1994 PA 451, 

as amended. Long-term monitoring and maintenance at the Site is also required. 

As part of a Time-Critical Removal Action (TCRA) to remove PCB-contaminated 

residuals in the former Plainwell Impoundment (a section of Operable Unit No. 5 of the 

Allied Paper/Portage Creek/Kalamazoo River Superfund Site), the U.S. EPA authorized 

Weyerhaeuser to conduct an emergency action at the former power-house channel to 

prevent downstream impacts from the TCRA. In 2007, visual paper residuals were 

excavated and relocated into the landfill. A clay barrier was installed between the 

Kalamazoo River and the landfill to insure that no hydraulic connection was present 

between the Kalamazoo River and the 12th Street Landfill. This area was also graded to 

an approximate 5 horizontal (H) to 1 vertical (V) (5H: IV) slope and riprap was added to 

protect the clay barrier. The Emergency Response Plan Documentation Report (RMT, 

2008a), which summarizes the TCRA activities is provided in Appendix A. 

After the eastern slope of the landfill (along the river) was regraded in 2007 as part of the 

Emergency Action, temporary cover materials (6 inches of general fill, overlain by 

6-inches of topsoil and a three-dimensional nylon turf reinforcement mat installed up to 

elevation 703.0 feet M.S.L.) were placed on this eastern slope to provide protection from 

erosion due to surface water runoff until the final cover was installed as part of the 

Remedial Action. The temporary cover in this area was reseeded in the spring of 2008. 

A more complete description of the Emergency Action conducted at OU-4 in 2007 is 

provided in a construction documentation report that was submitted to the U.S. EPA in 

July 2008 (RMT, 2008a) and Section 4.3 of the Design Report completed in March 2010. 

It should be noted that the term 12th Street refers to the street itself, and the term 

12th Street Landfill refers to the landfill or Site. 
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Prior to the implementation of the selected RA, the landfill rose up to an approximate 

elevation of 30 to 55 feet above the surrounding areas to the west, north, and east. The 

sideslopes of the landfill were steep, with slopes of up to approximately 2H:1V, except 

along the eastern extent of the landfill, along the Kalamazoo River, where the regrading 

activities that were conducted in 2007 as part of the U.S. EPA-authorized Emergency 

Action reduced the slope to approximately 5H:1V. 

A 6-inch diameter carbon steel oil/natural gas pipeline managed by Major Pipeline, 

L.L.C., runs underneath a portion of the landfill and onto and/or from the asphalt plant 

property (Drawing C-01 of the Final Design Report). The Right-of-Way Agreement for 

this pipeline indicates that it was installed in approximately 1957. The pipeline was 

reportedly installed in a trench approximately 3 to 5 feet below the then-current ground 

surface and then backfilled with native soil. Historical aerial photographs show that 

residuals/fill material was placed over the pipeline after the pipeline was installed and 

backfilled. 

Pursuant to the requirements of the CD, CRA submitted a Final Design Report, on 

behalf of Weyerhaeuser on January 11, 2010. Subsequently, the Final Design Report was 

conditionally approved by U.S. EPA on February 18, 2010. The Final Design Report was 

developed to address the implementation of the selected RA outlined in the SOW for the 

Site, which is included as part of the ROD and incorporated into the CD. The SOW 

outlines the conceptual approach to design and implement the individual components 

of the remedy. The implementation of the RA was completed pursuant to the 

requirements of paragraph 28, parts (d), (e), and (f) of the CD to meet the OU-4 

performance standards included as part of the SOW included in the OU-4 ROD, and as 

outlined in detailed in the Final Design Report and associated project specifications. A 

copy of the CD and ROD, including SOW, are provided in Appendix A. 

The Final Design Report was completed under the requirements of the CD and the 

associated OU-4 SOW. The conditionally approved Final Design Report included the 

following: 

• Project Specifications 

• Draft OU-4 Operation and Maintenance Plan 

• Construction Quality Assurance Plan (CQAP) 

• Remedial Action Health and Safety Plan (HASP) 

• Contingency Plan 

• Performance Standard Verification Plan (PSVP) 
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• Multi-Area Quality Assurance Project Plan (QAPP) 

• Multi-Area Field Sampling Plan (FSP) 

2.2.3 FORMER POWER-HOUSE DISCHARGE CHANNEL 

The former Plainwell Dam (dam) in the Kalamazoo River was located adjacent to the 

woodland area to the southeast of the 12th Street Landfill. The dam was constructed in 

1902 as part of a hydroelectric facility. Around 1965, the dam was decommissioned 

from power generation, and ownership of the dam was transferred from Consumers 

Power Company to the MDNR. The MDNR raised and jammed the spillway control 

gates in the open position in order to lower the water level in the upstream 

impoundment (located south of the dam). In 1986, the MDEQ removed the powerhouse 

structure, which had previously been located near the western end of the dam, and 

performed other modifications to the dam embankments and structure that further 

lowered the water levels in the upstream areas. 

Pursuant to a U.S. EPA administrative settlement agreement (February 2007), other 

PRPs conducted a TCRA in the former Plainwell Impoundment (U.S. EPA, 2007b). The 

TCRA was completed in two phases: Phase I was completed in 2007 and Phase II was 

completed in 2008. Phase II of the TCRA included the redirection of the Kalamazoo 

River flow into the original river channels (including the former power-house channel) 

and complete removal of the temporary water control structures. 

In August 2007, in consideration of the anticipated effects that removal of the Plainwell 

Dam could have on sediment mobilization in the former powerhouse channel and on 

the landfill slope that abuts the river, under the Consent Decree, U.S. EPA and 

Weyerhaeuser agreed that Weyerhaeuser should implement certain Emergency Actions 

at OU-4 (U.S. EPA, 2007a) to mitigate a potential release of paper residuals/sediment 

containing PCBs to the environment (the river). These included the removal of paper 

residuals in the former powerhouse discharge channel and placing them into the landfill 

and the installation of permanent erosion protection (riprap) along the landfill riverbank 

that was designed to withstand erosion forces from the rerouted river for a 500-year 

flood event. 

The Emergency Actions resulted in a modification of the sequencing of the Remedial 

Action as described in the ROD for the 12th Street Landfill, including the expedited 

design and construction of several components of the remedy in, and adjacent to, the 

former powerhouse channel. 
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2.2.4 OTHER OFF-SITE AREAS 

Woodland on the MDNR Property 

The Woodland area to the south/southeast of the landfill is owned by the State of 

Michigan, under the management of the MDNR. The woodland area was significantly 

altered in 2007 by activities conducted by the KRSG as part of the TCRA in the former 

Plainwell Impoundment. Restoration of the portion of the woodland area affected by 

the TCRA was completed by the KRSG in 2008/2009. The spatial extent of paper 

residuals prior to implementation of the RA beyond the 12th Street Landfill property 

line onto the woodland area is shown on Figure 2.1 and is based on previous 

investigations and the findings from the pre-design studies (RMT, 2008b), presented as 

part of the Final Design Report. 

Asphalt Plant Property 

The asphalt plant southwest of the landfill is operated by Wyoming Asphalt and Paving 

Company, Inc., on property owned by Aggregate Industries. The spatial extent of paper 

residuals prior to the implementation of the RA beyond the landfill property line onto 

the asphalt plant property is shown on Figure 2.1 and is based on previous 

investigations and findings from the predesign studies (RMT, 2008b), presented as part 

of the Final Design Report. 

It is noted that during the implementation of the RA, the observed extent of paper 

residuals located on the asphalt plant property extended beyond the previously 

delineated extent. The final delineated extent of paper residuals located on the adjacent 

asphalt plant property is discussed in detail in Section 3.6.1.4 of this report. 

2.3 SUMMARY OF THE SELECTED REMEDY 

On the basis of the evaluations presented as part of the RI (G&M, 1996a) and the FS 

(G&M, 1997), the State of Michigan selected the remedy for OU-4, which is described in 

the ROD that was issued on September 28, 2001. The remedy was selected in accordance 

with the Comprehensive Environmental Response, Compensation, and Liability Act of 

1980 (CERCLA), as amended by the Superfund Amendments and Reauthorization 

Act of 1986 (SARA), as well as the National Oil and Hazardous Substances Pollution 

Contingency Plan (40 CFR Part 300). The remedy is consistent with the criteria 
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contained in Section 121 of CERCLA, as summarized in Section (J) (Statutory 

Determinations) of the ROD, including protection of human health and the 

environment, compliance with Applicable or Relevant and Appropriate Requirements 

(ARARs), and cost-effectiveness. The U.S. EPA concurred with the selected remedy. 

2.3.1 REMEDIAL ACTION OBTECTIVES 

The overall objectives of the selected remedy, as stated in the ROD, as follows: 

• To eliminate the continued migration of PCBs from the 12th Street Landfill (OU-4) to 

the Kalamazoo River, as well as from the landfill to the woodland, wetland, adjacent 

property (asphalt plant), and the former powerhouse discharge channel. 

• To reduce the unacceptable risk associated with the landfill from exposure to PCBs, 

including the following: 

Human health risks for persons who trespass or work on the 12th Street Landfill 

Human health and ecological risks owing to past and continuing releases of 

PCBs to the woodland, wetlands, adjacent property, former powerhouse 

discharge channel, and the Kalamazoo River 

Human health and ecological risks owing to the potential additional release of 

PCBs to the woodland, wetlands, adjacent property, former powerhouse 

discharge channel, and the Kalamazoo River caused by failure of the sides of the 

landtill 

2.3.2 COMPONENTS OF THE SELECTED REMEDY 

The major components of the selected remedy, as stated in the ROD (U.S. EPA, 2001), 

included the following: 

1. Excavation and relocation into the landfill of contaminated residuals from the 

woodland, wetlands, and adjacent property, and the residuals in the former 

powerhouse discharge channel that is contiguous with the eastern side of the 

landfill. Following relocation into the Icindfill of the residual material, a 

containment system will be constructed that complies with the requirements of 

Part 115, Solid Waste Management, of the Natural Resources and Environmental 

Protection Act, 1994 PA, as amended (NREPA). 
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2. Excavation and relocation into the landfill of the east side of the landfill along the 

former power-house discharge channel. The excavation will be extensive enough 

to create a buffer zone sufficient to ensure that, for the lifetime of the remedy, no 

hydraulic connection will exist between the PCB-contaminated wastes within the 

newly constructed landfill containment system and the Kalamazoo River or the 

former - discharge channel. 

3. Restoration of areas that will be excavated, cleared and grubbed, or otherwise 

affected by the RA. 

4. A sidewall containment system will be constructed around the outside of the 

landfill. The existing sides of the landfill are constructed of sand, fly ash, and 

PCB-contaminated residuals and were not designed to provide sideslope 

stability, flood protection, and erosion control, or to prevent releases of leachate. 

The existing sides will be completely covered by a new side wall containment 

system (SWCS) that is designed to prevent the release of PCBs and which 

provides the necessary sideslope stability, flood protection and erosion control. 

The containment system will be designed to meet the relevant portions of the 

Michigan Solid Waste Landfill closure regulations pursuant to Part 115, Solid 

Waste Management, of the NREPA. Disposal of the residuals with PCB 

contamination at or above 50 parts per million, which are PCB remediation 

wastes under the Toxic Substances Control Act (TSCA), took place pursuant to 

the risk-based disposal method set forth in 40 CFR Section 761.61(c). The erosion 

protection provided will be sufficient to protect the containment system from a 

500-year flood event, which is 2 feet above the 100-year flood elevation. 

5. A cover (cap) will be constructed over the landfill as part of the containment 

system to minimize infiltration of precipitation through the landfill, prevent 

migration of residuals or leachate from the landfill into adjacent areas, and 

eliminate direct contact hazards. The cap will be designed to meet relevant 

portions of the closure regulations pursuant to Part 115, Solid Waste 

Management, of the NREPA. The cap will consist of the following components 

from bottom to top: 

• A selected granular fill layer approximately six inches thick is to be placed on 

top of the landfill as a suitable subgrade for the cap. Clean granular fill from 

an off-site source, having a minimum hydraulic conductivity of 1 x 10-3 

centimeters per second, will be used to construct the layer. 

• A geomembrane liner (barrier layer) of 30-mil-thick polyvinyl chloride (PVC) 

or its equivalent, as approved by the lead agency, will be placed over the 

granular fill. The PVC geomembrane liner will act as a barrier to minimize 

infiltration or precipitation into the residuals. The most appropriate liner 
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material shall be determined in the RD and must be approved by the lead 

agency. 

• A general fill layer (protective layer) 24 inches thick will be placed above the 

30-mil PVC geomembrane liner. The protective layer will be capable of 

sustaining the growth of non-woody plants and has adequate water-holding 

capacity. The water that accumulates within this layer will drain to a ditch or 

a sedimentation outlet structure and will be subsequently discharged into the 

Kalamazoo River. 

• A vegetative layer six inches thick will be placed over the protective layer. 

This layer will be designed to promote vegetative growth, provide surface 

water runoff, and minirruze erosion. 

6. Following the completion of the RA, an appropriate groundwater monitoring 

network will be installed, and long-term groundwater monitoring will be 

performed in accordance with an approved monitoring plan. Wells no longer in 

use are to be properly abandoned. Monitoring of the groundwater aquifer under 

the landfill will be conducted in accordance with Part 201, Environmental 

Remediation, of the NREPA, and the TSCA (40 CFR Section 761.75(b)(6)). 

7. Short-term surface water monitoring will be conducted during excavation 

activities in accordance with a lead agency-approved monitoring plan. 

8. Deed restrictions, approved by the lead agency, that are necessary to 

appropriately restrict future land use pursuant to Section 20120(l)(i) of the 

NREPA will be imposed on the landfill portion of the 12th Street OU-4. 

9. A fence will be constructed to enclose the landfill. Additionally, permanent 

markers and approved warning signs will be placed around the perimeter of the 

landfill as required by Part 201, Environmental Remediation, of the NREPA. 

The fence was constructed along the south portion of the landfill only to allow 

for future use of the property for recreational uses. 

10. Provisions for long-term maintenance and post-closure care, approved by the 

lead agency, w îll be implemented. 

2.3.3 FINAL LANDFILL COVER SYSTEM DESIGN MODIFICATION 

During the development of the Final Design Report, several modifications were made to 

the design of the final cover system from the cover system components outlined in the 

ROD. These modifications were documented in the Final Design Report and approved 

by U.S. EPA as part of the final design approval prior to implementation of the RA. The 

056393(8) 11 CONESTOGA-ROVERS & ASSOCIATES 



following presents a summary of the main components of the final cover system and 

any modifications that were made to the design in the Final Design Report. 

• A 6-inch select granular fill layer placed on top of the landfill as a suitable subgrade 

material for the final cover and a gas venting layer for the passive gas venting 

system. This layer is capable of collecting landfill gas and conveying it to the passive 

venting system. Granular fill, from an off-Site source, having a minimum hydraulic 

conductivity of 1 x 10^ centimeters per second (cm/s), and not containing gravel 

retained on the Number 4 sieve (for protection of the 40-mil linear low-density 

polyethylene [LLDPE] geomembrane above) was used to construct the fill layer. 

It should be noted that the design hydraulic conductivity of 1 x 10"2 cm/s for the gas 

venting layer does differ from the value of 1 x 10"3 cm/s provided in Consent Decree, 

Appendix A (Record of Decision), item 5, first bullet. This increase in hydraulic 

conductivity provides a factor of safety over that previously specified, as well as 

greater pore spacing for the free movement of potential gas generation. 

• A 40-mil thick textured LLDPE geomembrane liner (barrier layer) was placed over 

the select granular fill. The geomembrane liner acts as a barrier to minimize 

infiltration of precipitation into the residuals. 

In lieu of the PVC liner specified in the ROD, use of the 40-mil thick textured LLDPE 

geomembrane was proposed, and preliminarily accepted by the U.S. EPA in 2008. 

LLDPE meets the relevant portions of the Michigan solid w^aste management closure 

regulations pursuant to Part 115 and has a hydraulic conductivity on the order of 

4.0 x 10-13 cm/s (Giroud and Bonaparte, 1989; as presented in U.S. EPA, 1994). In 

comparison, the hydraulic conductivity of PVC is on the order of 2.0 x 10-11 cm/s . 

Because PVC geomembrane is only manufactured as a "smooth" material, it does not 

develop a high interface friction range or adhesion with soil or other synthetic 

materials (e.g., non-woven geotextile). This makes it difficult to create stable final 

slopes at the proposed 4H:1V to 5H:1V grades. Because an LLDPE geomembrane 

can be manufactured as a "textured" material, it is a more appropriate alternative for 

the steep side slopes of the 12th Street Landfill. Using a textured LLDPE 

geomembrane improves the interface friction angle and the adhesion between the 

geomembrane and the soil or synthetic material, while still providing an effective 

barrier to infiltration. This increases the factor of safety against slippage along the 

liner/soil interfaces and ultimately provides more stable final cover slopes. 

As part of the pre-design geotechnical investigation, direct shear box testing was 

performed to determine the factor of safety against slippage along the critical 

geosynthetic (geomembrane/soil, geomembrane/geotextile, and geotextile/soil) and 

soil interfaces. The shear box testing utilized specific soil and geosynthetic materials 
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that would be used for the 12th Street Landfill remedial action to represent the 

critical interfaces within the 12th Street Landfill final cover system. The resultant 

calculations determined the factors of safety above on the 4H:1V landfill side slopes 

for the modeled "worst-case" conditions. The factors of safety for generally accepted 

geotechnical practice are 1.5 for "normal conditions" and 1.3 for "worst-case 

conditions." 

Direct shear testing was performed prior to construction to determine site-specific 

values for the paper sludge/geocomposite drainage net, paper sludge/40-mil 

LLDPE textured geomembrane, geocomposite drainage net/40-mil LLDPE textured 

geomembrane, 40-mil LLDPE textured geomembrane/12-ounce non-woven 

geotextile, and the 12-ounce non-woven geotextile/select aggregate fill interfaces. 

The resultant interface slope stability calculations incorporating the direct shear box 

testing results were submitted to the U.S. EPA. 

A geocomposite drainage material (geonet) was placed above the 40-mil thick 

textured LLDPE geomembrane liner. A geonet typically conveys infiltrating surface 

water off of the final cover system more effectively than aggregate material. Also, a 

geonet comes with geotextile fabric surrounding the plastic grid core, so a separate 

geotextile fabric was not required (with separate geotextile) or the alternative geonet. 

A 24-inch thick general fill layer was placed above the geonet. This protective layer 

is capable of sustaining the growth of non-woody plants and has adequate 

water-holding capacity. 

A 6-inch thick vegetative layer was placed over the protective layer. This layer 

promotes vegetative growth, promotes surface water runoff, and minimizes erosion. 
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3.0 SUMMARY OF THE COMPLETED RA/CONSTRUCTION ACTIVITIES 

The following sections discuss the completion of the RA activities in accordance with the 

Final Design Report. The completion of the RA activities was conducted in general 

accordance with the project schedule included in the Final Design Report. The RA 

completion schedule is presented as Figure 3.1 in this report. Site activities began in 

April 2010, which include the Site preparation activities discussed below. The majority 

of the construction activities for the selected RA were completed by December 1, 2010. 

Based on field conditions, additional excavation of PCB impacted paper residuals from 

the adjacent asphalt plant were continued in December through to early January 2011. 

Additional Site maintenance, restoration, and monitoring activities were completed 

between January and May 2011. 

The following major RA activities were completed by the remedial contractor, CRA 

Services, as part of the implementation of selected remedy in accordance to the Final 

Design Report and the CD: 

1. Pre-Mobilization Items 

a. Shear Vane Field Testing of the Paper Residuals and Berm Material 

b. Slope Stability Evaluation 

c. Landfill Gas Evaluation 

2. Site Preparation Activities 

a. Mobilization and Project Start-up 

b. Removal of Existing Groundwater and Landfill Gas Monitoring Wells 

and Leachate Wells 

c. Clearing and Grubbing the Site 

d. Disposal of Surface Debris Including Abandoned Drums 

e. Leachate Collection and Evaluation 

3. Excavation of Paper Residuals Outside the Landfill Footprint 

a. Excavation of Paper Residuals from the MDNR Property 

b. Excavation of Paper Residuals in Wetland North of Landfill 

c. Excavation of Paper Residuals on the Asphalt Plant Property 

d. Verification Soil Sampling on the MDNR and Asphalt Plant Properties 

e. Restoration of Disturbed Areas 
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4. Landfill Grading 

a. Grading Plan 

b. Global Slope Stability Evaluation 

c. Existing Slope Stability Evaluation During Excavation 

5. Equipment Decontamination 

6. Installation of Final Lcindfill Cover System 

7. Surface Water Management 

8. Landfill Gas Management 

a. Passive Landfill Gas System 

9. Access/Ditch Road 

10. Institutional Controls 

a. Deed Restrictions 

b. Fencing and Gate 

11. Installation of Groundwater Monitoring Well Network 

The above noted RA activities were completed in accordance to the CD and the Final 

Design Report, which included the technical specifications, performance standards, and 

construction quality assurance plans. A detailed description of the completed RA 

activities, including any modifications is discussed throughout the following sections of 

the report. 

Photographs were taken throughout the construction activities and are maintained in 

the Site/project files. An aerial photographic log of key milestones completed during 

the RA activities is included as Appendix B. 

3.1 PRE-CONSTRUCTION MEETING 

In accordance with the CD and RAWP, during the implementation of the Site 

preparation activities, a Pre-Construction Meeting was held on May 6, 2010. Attendees 

included members of U.S. EPA, MDEQ, CH2MHill, Weyerhaeuser, CRA, CRA Services, 

and InspecSol. The pre-construction meeting identified and established Site protocols 

for the following: 
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• Health and Safety Implementation, including a review of the Health and Safety Plan 

(HASP), and the Safety Protocols for Site visitors 

• Site Security for each phase of the RA implementation and the establishment of a Site 

visitor daily log 

• Progress of work completed to date 

• Progress schedule and upcoming work tasks 

• Methods for the documentation and reporting Site data 

• Methods for distributing Site documents and reports 

• Design modification, including an update on the Proctor testing results 

• Quality Assurance Project Plan (QAPP) amendment 

A Site walk-through with all attendees was then conducted. 

3.2 SUMMARY OF PRE-CERTIFICATION INSPECTION 

In accordance with the CD, a Pre-Certification meeting and Site inspection was held on 

November 16, 2010. Participants in the meeting included, U.S. EPA, MDEQ, CH2MHill, 

Weyerhaeuser, CRA, and CRA Services. The purpose of the Pre-Certification Inspection 

was to document with U.S. EPA and MDEQ the majority of completion of all phases of 

the OU-4 RA (excluding the Operations, Maintenance and Monitoring [OMM] 

activities), and ensure that all activities were fully performed and the OU-4 performance 

standards have been attained. 

The meeting included a complete walk of the entire Site by all participants, including the 

top of the landfill, landfill perimeter, and storm water drainage systems. The following 

observations/areas requiring corrective measures were noted: 

• Complete final dressing of topsoil over landfill. 

• Installation of a staff gauge within the Kalamazoo River. The installation of a staff 

gauge was discussed and determined to be postponed until spring 2011. In the 

meantime, CRA took readings from the staff gauge currently installed within the 

Kalamazoo River at the southeast corner of the Site. 

• Increase the stack height of each landfill gas vent by two feet, per the design 

specifications. 
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• Complete seeding of the entire landfill surface, followed by the installation of 

erosion control matting along the 4H:1V side slopes, drainage swales, and the storm 

water drainage ditches. 

• Installation of a Site fence, including gates/pedestrian access points at the south and 

southeast entrances to the Site. 

• Installation of silt fence as specified in the Final Design. CRA and MDEQ discussed 

the requirement of the silt fence along the east boundary of the Site, adjacent to the 

Kalamazoo River. It was determined that the silt fence would not be required for 

this portion of the Site. 

• General housekeeping and Site clean-up prior to demobilization activities. 

• Demobilization of U.S. EPA/CH2MHill Site trailer. 

• Relocate CRA Engineering trailer to the Wyoming Asphalt Plant Property. 

• Design permanent Site markers for review by U.S. EPA and MDEQ, prior to 

installation of Site signs. 

• Installation of groundwater monitoring wells and gas probes. 

Following the Site walk, all parties discussed the installation of the groundwater 

monitoring wells, and U.S. EPA and MDEQ requested that groundwater monitoring 

wells to be located within the north wetlands, be constructed on an elevated platform, 

due to the low-lying area and the season high water level within the wetlands. U.S. EPA 

stated that they would provide additional direction regarding the wetland platforms. 

3.2.1 SUMMARY OF PRE-CERTIFICATION INSPECTION 
CORRECTIVE MEASURES 

Subsequently, to address the observations made during the Pre-Certification Inspection, 

CRA completed the following corrective measures in the Spring of 2011: 

• The final dressing of the topsoil over the landfill was completed. 

• A staff gauge w^as installed within the Kalamazoo River. 

• The stack height of each landfill gas vent was increased by 2 feet, per the design 

specifications. 

• The landfill surface was seeded. Following the completion of the seeding activities, 

erosion control matting was installed along the 4H:1V side slopes, drainage swales, 

and the storm water drainage ditches. 

056393(8) 17 CONESTOGA-ROVERS & ASSOCIATES 



A Site fence was installed at the Site, including gates/pedestrian access points at the 

south and southeast entrances to the Site. 

General housekeeping and Site clean-up activities w^ere conducted prior to 

demobilization activities. 

The U.S. EPA/CH2MHill Site trailer was demobilized. 

The CRA Engineering trailer was relocated to the Wyoming Asphalt Plant Property. 

Permanent Site markers have been designed for review by U.S. EPA and MDEQ. 

Groundwater monitoring wells and gas probes were installed at the Site. 

3.3 SUMMARY OF FINAL-CERTIFICATION INSPECTION 

In accordemce with the CD, a Final Certification meeting and Site inspection was held on 

September 29, 2011. Participants in the meeting included, U.S. EPA, MDEQ, CH2MHill, 

Weyerhaeuser, CRA, and CRA Services. The purpose of the Final Certification 

Inspection was to document with U.S. EPA and MDEQ the completion of all phases of 

the OU-4 Remedial Action (excluding the OMM activities), and ensure that all activities 

were fully performed and the OU-4 performance standards have been attained. 

The meeting included a complete walk of the entire Site by all participants, including the 

top of the landfill, landfill perimeter, and storm water drainage systems. In general, the 

landfill cover system and storm water drainage systems were observed to be in good 

condition after the first full growing season. However, some repairs/reseeding was 

required to ensure that the cover system continues to perform as designed. The top 

portion of the landfill has been cut once this past growing season to maintain the cover 

system. The following observations/areas requiring corrective measures were noted: 

• North side toward Kalamazoo River, section of exposed soil requires reseeding. This 

area was a repair area from the spring, where seeding had not been established over 

the summer, and was reseeded following the Final-Certification Inspection. 

• Undercutting of the geotextile was observed in some locations along the base of the 

landfill starting along the north side and continuing around the landfill to the west 

side. These areas required repair and reseeding. 

• Exposed geotextile was observed in several locations of the landfill, particularly 

along edges of the drainage swales. These areas required additional cover and 

reseeding. 

• The two piles of extra topsoil located on the top of the landfill should be spread out 

in the area near the gate and reseeded. 
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• It was noted that sufficient vegetative cover has been established such that the silt 

fencing around the landfill can be removed. 

• Straw bales used as check-dams in drainage swales during construction should be 

removed, with the exception of the straw bales along the south side of the landfill 

(near 12th Street) can remain in place provided the rebar is removed. 

Following the Site walk, all participants reconvened at the Plainwell Mill for further 

discussion of the actions items identified above. In addition. Site signage and 

permanent markers were discussed. Following the Final Certification Inspection, 

Weyerhaeuser will propose language and design the details to be included on Site signs 

to be installed every 200-ft around the perimeter of the landfill, for approval by U.S. EPA 

and MDEQ. In addition, U.S. EPA and MDEQ informed Weyerhaeuser that each party 

will consult internally and inform Weyerhaeuser of specific requirements for the 

permanent Site markers, previously approved on other projects and all other OUs 

related to the Site. 

The final point of discussion included the submittal of the April 2011 Groundwater Data 

memorandum, the specific criteria to be used in the future groundwater data screening, 

and the implementation of the quarterly groundwater monitoring activities, included in 

the May 2011 version of the OMM Plan, tmtil such time that the OMM Plan has been 

approved. During the Final Certification inspection, MDEQ stated that they have 

completed their review of the OMM Plan; however, U.S. EPA requires additional time to 

complete their review. As part of the April 2011 groundwater data memorandum, 

U.S. EPA and MDEQ requested to see further data for the Site and requested that a data 

validation memorandum be performed. CRA completed the data validation and 

provided a summary memorandum as an attachment of the Final Certification Meeting 

Minutes to all parties. A detailed discussion of the data validation and upcoming OMM 

activities is provided in Sections 4.2 and 7.4, respectively. 

3.3.1 SUMMARY OF FINAL-CERTIFICATION INSPECTION 
CORRECTIVE MEASURES 

Subsequently, to address the observations made during the Final-Certification 

Inspection, CRA completed the following corrective measures during October and 

November 2011: 

• Additional reseeding was completed at the north side of the landfill, toward the 

Kalamazoo River, in a section of the landfill that w^as observed to have exposed soil. 
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• Repairs were made to areas located along the base of the landfill, specifically located 

along the north and west sides of the landfill, where geotextile was observed. 

Repairs included additional cover, grading, and reseeding. 

• In addition CRA inspected the entire landfill area for areas with exposed geotextile, 

particularly along edges of the drainage swales. These areas were repaired by the 

addition of cover material, grading and were reseeded. 

• The two piles of topsoil located on the top of the landfill have been partially spread 

out in the area near the gate and reseeded. The remaining soil will be spread out in 

the spring/summer and reseeded. 

• Based on the sufficient vegetative cover established across the majority of the 

landfill, the silt fencing around the landfill was removed, in accordance with 

direction from U.S. EPA and MDEQ. 

• Straw bales used as check-dams in all drainage swales including rebar, have been 

removed. 

A photographic log documenting the final corrective measures taken to repair the above 

noted items is presented in Appendix C. 

3.4 AS-BUILT DRAWINGS 

A set of As-Built Drawings for the completion of the OU-4 RA were prepared based on 

the Final Design Drawings, recorded field observations and measurements, and survey 

information taken during the implementation of the RA activities. The As-Built 

Drawings, signed and stamped by a professional engineer are enclosed with tliis report 

and are as follows: 

Drawing C-01 

Drawing C-02 

Drawing C-03 

Drawing C-04 

Drawing C-05 

Drawing C-06 

Drawing C-07 

Drawing C-08 

Drawing C-09 

Overall Site Plan 

Subgrade Contours 

Passive Gas Management System 

Liner Placement 

Final Contours 

Cross Sections I 

Cross Sections II 

Toe of Slope Details 

Erosion Control Measures 
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• Drawing C-10 Excavation Areas 

• Drawing C-11 Typical Details I 

• Drawing C-12 Typical Details II 

The As-Built Drawings were prepared based on surveying conducted by a Michigan 

licensed surveyor and QC/QA field measurements and verifications. The As-Built 

Drawings were reviewed by professional engineers of record. 

The As-Built Drawings included in this report represent the final construction and the 

final conditions following the implementation of the RA. They are not intended to 

document the changes made during the RA implementation but are rather a resource of 

the final configuration for future reference, and, therefore, the modifications have not 

been highlighted or referenced on the Drawings. Changes to the design are discussed 

through this report and, in particular, in Section 3.7. Given that the As-Built Drawings 

reflect documentation of final conditions and are not engineering designs, it is not 

necessary for the Drawings to be stamped by a Professional Engineer. 

3.5 EXCAVATION OF PAPER RESIDUALS OUTSIDE 
THE LANDFILL FOOTPRINT 

The areal limits of visible paper residuals outside the footprint of the landfill included 

the following areas: 

• MDNR Property 

• Wetlands to the north of the landfill 

• Asphalt Plant Property 

The areal limits of visible paper residuals outside the footprint of the landfill were 

previously delineated based on information obtained by Geraghty and Miller and the 

U.S. EPA in 1994 and 2003, respectively (G&M, 1994b and U.S. EPA, 2004), and were 

refined based on the findings of the pre-design investigation performed by 

Weyerhaeuser in 2008. The intent of the RA was to excavate the paper residuals with 

the actual limits of excavation based on a combination of visual evidence and 

confirmatory sampling. It was not necessary to verify the assumptions used to develop 

the volumes prior to conducting the RA. The actual extent was determined during the 

excavation activities. 
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The excavation of paper residuals located outside the landfill footprint began on May 20, 

2010. As per the Final Design Report, excavation activities for the limits of visible paper 

residuals located on the MDNR property, the north wetland area, and the initial 

estimated extent of residuals located on the adjacent asphalt plant property were 

completed by August 27, 2010. Based on field observations and verification analytical 

results, additional delineation and excavation of paper residuals located on the asphalt 

plant property was required. Further details of this additional delineation and 

excavation are provided in the subsequent discussion of Section 3.6.1.4 regarding the 

excavation activities on the Asphalt Plant Property. 

3.5.1 EXCAVATION OF PAPER RESIDUALS ON THE MDNR PROPERTY 

Paper residuals on the MDNR property were excavated and relocated within the 

proposed limits of the landfill. Initially the delineation of the paper residuals was based 

on visual confirmation, followed by verification soil sampling as described in the Final 

Design Report and the RAWP. The paper residuals were placed within the landfill in 

lifts not exceeding 12 inches. The excavation activities on the MDNR property were 

completed on June 29 and June 30, 2010. 

Drawing C-10 (and Figure 4.1) shows the final limits of the excavation of the paper 

residuals on the MDNR property. Figure 3.2 shows the surveyed excavated area on the 

MDNR property. As shown on Figure 3.2, the surveyed excavation area on the MDNR 

property is represented as Area 7. Table 3.1 shows the amount of paper residuals 

removed from each distinct area, as provided by the surveyor. Based on the previous 

investigations and the more recent topographic and property survey information, the 

approximate quantity of paper residuals located on the MDNR property was estimated 

to be 400 to 500 cubic yards (CY). As shown on Table 3.1, the total volume of excavated 

paper residuals from the MDNR property was approximately 581 CY. This includes the 

initial excavation of paper residuals, as well as the excavation activities due to inclement 

weather, as described in Section 3.6.1.2. Based on field observations, an estimated 

75 percent of the total volume of paper residuals excavated from the MDNR property 

was removed during the initial excavation activities at the MDNR property. Given a 

total volume of 581 CY, an estimated 435.5 CY of material were removed during the 

initial excavation activities over a surveyed area of 5,002 square feet. 

As documented in the pre-design studies included in the Final Design Report, paper 

residuals on the MDNR property were visible on the ground surface, or covered with a 

thin (less than approximately 1-inch thick) layer of vegetated debris (e.g., decaying 

leaves and branches mixed with occasional topsoil). The paper residuals were light gray 
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and overlaid poorly graded yellowish-brown sand, and were less than 6 to 8 inches 

thick. Paper residuals were easily distinguishable from the native soil (grayish-brown 

topsoil and yellowish-brown sand) based on color and consistency. The water table on 

the MDNR property is more than 6 feet below ground surface (bgs), and was not 

encountered during the excavation activities. 

Based on field observations and verification soil sample results, the final delineated limit 

of paper residuals did not significantly encroach into the landfill slope to the north. 

Therefore, no significant removal of the landfill slope to the north or west was required. 

As part of the Final Design Report, the requirements for verification sampling were in 

accordance with Michigan Part 201 Generic Residential Cleanup Criteria (GRCC) 

pursuant to the MDEQ's Sampling Strategies and Statistics Training Materials for 

Part 201 Cleanup Criteria (STM; MDEQ-2002). Based on the MDEQ STM guidance, a 

total of 10 verification soil samples (nine investigative verification soil samples and one 

duplicate soil sample) were collected from the MDNR property. Verification soil 

samples were containerized in laboratory supplied containers and shipped under chain 

of custody protocols to Colombia Analytical Services Laboratories (CAS), an approved 

laboratory identified in the QAPP, for chemical analysis for PCBs. Based on the 

analytical results, the visible paper residuals located on the MDNR property were 

adequately removed and relocated in the landfill. No further action would be required 

on the MDNR property. The verification soil sampling results are discussed in detail in 

Section 4.1 of this report. 

3.5.2 EXCAVATION OF PAPER RESIDUALS ON MDNR PROPERTY 
DUE TO INCLEMENT WEATHER 

Following heavy rainfall events in early August 2010, additional excavation and cleanup 

of graded paper residuals from the MDNR property was required. In one instance, 

previously excavated MDNR paper residuals were washed down the grubbed and 

re-graded landfill side slope onto the MDNR property as a result of a sudden heavy rain 

event (approximately 1.75 inches of rain v/ithin 30 minutes). Soils washed over two 

rows of silt fence. The wash-out area was removed and graded. Following the repair 

activities, the area was surveyed to verify the total number of additional verification soil 

samples that were collected. Based on the survey information the wash-out area was 

1,671 square feet in size. Drawing C-10 (and Figure 4.1) shows the final limits of the 

additional excavation of the paper residuals on the MDNR property due to inclement 

weather. The residuals from the wash-out area were not surveyed to determine a 

volume. The extent of the additional excavation was based on visual observations, and 
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the number of verification soil locations was determined based on the total area. The 

total volume of paper residuals removed from the MDNR property was 581 CY, as 

stated in Section 3.6.1.1. Based on field observations, an estimated 25 percent of the total 

volume of paper residuals excavated from the MDNR property was removed during the 

additional excavation activities at the MDNR property due to inclement weather. Given 

a total volume of 581 CY, an estimated 145.5 CY of material were removed during the 

additional excavation activities due to inclement weather over a surveyed area of 

1,671 square feet. 

It should be noted that work was temporarily stopped at the Site for three days due to 

this single storm event. Site activities were limited to inspection and maintenance of soil 

erosion and sedimentation controls. A detailed discussion of the verification soil 

sampling activities is included in Section 4.1 of this report. 

3.5.3 EXCAVATION OF PAPER RESIDUALS IN WETLAND 
NORTH OF THE LANDFILL 

Paper residuals on the 12th Street Landfill property located in the wetiand north of the 

landfill property were excavated and relocated within the proposed limits of the landfill. 

The delineation of the paper residuals was based on visual confirmation as described in 

the Final Design Report and the RAWP. The paper residuals were placed within the 

landfill in lifts not exceeding 12 inches. The excavation activities in the north wetlands 

were completed from May 20, 2010 through to July 10, 2010. In accordance to the Final 

Design Report and the RAWP, no soil verification sampling was performed on the 

12th Street Landfill property. 

The surveyed areas where paper residuals were excavated from the wetlands to the 

north of the landfill are shown on Drawing C-10. The wetland was surveyed in eight 

distinct areas as shown on Figure 3.2. Areas 1, 2, 3, 4, 5, 6, 8, and 9 comprise the 

surveyed area in the wetland to the north of the landfill. Table 3.1 shows the amount of 

paper residuals removed from each distinct area, as provided by the surveyor. Based on 

the previous investigations and the more recent topographic and property survey 

information, the approximate quantity of visible paper residuals located on the wetland 

north of the landfill was estimated to be 2,000 to 2,500 CY. The actual quantity of paper 

residuals removed from the wetland to the north of the landfill and relocated in the 

proposed limits of the landfill was 1,255 CY over a surveyed area of 18,828 square feet. 

As documented in the Final Design Report, including the pre-design studies report 

(RMT, 2008b), on the eastern half of the excavation areas, where present, paper residuals 
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were visible on the ground surface, or covered by a thin (less than approximately 1 inch 

thick) layer of vegetative debris (i.e., decaying leaves and branches mixed with 

occasional topsoil). Paper residuals were observed to be light gray, overlying topsoil or 

poorly graded yellowish-brown sand, and a maximum of approximately 8 inches thick. 

Paper residuals were easily distinguishable from the native soil (dark-gray topsoil and 

yellowish-brown sand) based on color and consistency. Groundwater was found to be 

at or slightly below the ground surface in this area. Therefore, during the excavation 

activities in the eastern portion of the north wetlands, a sump was created within the 

excavation to divert water from the visible paper residuals. 

The underground oil/natural gas pipeline described in the Final Design Report was 

located in the northeast wetland, where paper residuals were excavated. Historical 

aerial photographs suggest that paper residuals were placed over the pipeline. Major 

Pipeline was contacted to mark the location of the pipeline in the field prior to work 

near the pipeline. CRA Services excavated a test pit to locate the pipeline prior to 

starting the excavation of visible paper residuals in the wetland north of the landfill. 

The pipeline was located at a depth of approximately 5 feet below ground surface (bgs), 

within a native layer of peat below the visible paper residuals. Paper residuals in the 

vicinity of the pipeline were observed to be approximately three feet thick. Although 

the pipeline was buried below (not within) the paper residuals, work in the vicinity of 

the pipeline proceeded cautiously using hand-shoveling to locate the pipe, as needed. 

Paper residuals in the western half of the excavation area were either at the ground 

surface or covered with approximately 0.5 to 1.0 feet of organic topsoil and wetland 

vegetation. The paper residuals were observed to be gray, they overlaid a 

yellowish-brown clayey organic soil or dark brown peat, and they were approximately 

three feet thick adjacent to the landfill and became thinner (less than 1/2-inch) near the 

limits of identified extent of visible paper residuals. In general, paper residuals were 

easily distinguishable from the native soil based on color and consistency. However, at 

certain locations in the western portion of the north v^etlands, paper residuals were 

found to be present in 0.25 inch diameter grey fibrous balls, which were intermixed with 

the native topsoil or peat layer. The overall extent of the visible paper residuals 

delineated in the north wetland varied in portions of the wetland, compared to the 

original approximate delineation that was estimated in the Final Design Report. 

However, the overall quantity of material removed from the wetland to the north of the 

landfill was less than originally estimated. 

The sidewalls of the excavation along the landfill were shallow (less than four feet) and 

graded to a slope of 4H:1V to maintain the stability of the excavation and the landfill. 
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The excavation of the wetlands to the north of the landfill, proceeded from east to west. 

Groundwater was encountered at approximately one to two feet bgs within the majority 

of the wetland excavations. In order to address the presence of groundwater within the 

excavation, CRA Services completed the excavation in a step-wise manner, excavating 

only small portions of the wetland at one-time, leaving small soil berms between 

portions of the wetlands to containerize infiltrating groundwater. This process ensured 

that groundwater did not flow from an active (dirty) excavation area into a completed' 

(clean) excavation area, potentially re-contaminating completed areas. As the 

excavation progressed westward, the containerized groundwater was pumped from the 

remaining excavations areas at the northwest corner of the landfill, to the on-Site 

wastewater treatment plant. A detailed description of the wastewater treatment plant 

and subsequent off-Site disposal of treated effluent is included in Section 3.7.2 of this 

report. 

In addition, saturated paper residuals excavated from below^ the water table were 

temporarily stockpiled immediately adjacent to the excavation area (within the silt 

fencing and along the toe of the landfill side slope), where the material was allowed to 

dewater (excess water drained, via gravity-drain, back into the excavation) prior to 

being transported to the proposed placement area on the landfill. After being 

transported to the landfill, to ensure the paper residuals were dry enough to adequately 

support additional fill, the paper residuals were spread in thin lifts (not exceeding 

12 inches), mechanically tilled with an agricultural tiller, and allowed to air-dry. 

3.5.4 EXCAVATION OF PAPER RESIDUALS ON THE 
ASPHALT PLANT PROPERTY 

Paper residuals on the asphalt plant property were excavated and relocated within the 

proposed limits of the landfill. Initially the delineation of the paper residuals was based 

on visual confirmation, followed by verification soil sampling as described in the Final 

Design Report and the RAWP. The paper residuals were placed within the landfill in 

lifts not exceeding 12 inches. The excavation activities on the asphalt plant property 

began on July 10, 2010 and continued through to August 27, 2010, with the excavation of 

the initial estimated extent of residuals. Based on field observations and verification 

analytical results, additional excavation of paper residuals located on the asphalt plant 

property was required. A portion of this additional excavation was completed from 

August 30, 2010 through to September 13, 2010. Due to the extent of the additional 

excavation and the close proximity to the active asphalt plant property operations, 

excavation activities were suspended until the asphalt plant's operations were shut 

down for the winter season. The remaining excavation activities were completed 
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^ between December 15, 2010 and January 18, 2011, which are discussed in Section 3.7.2. 

Drawing C-10 (and Figure 4.2) shows the final limits of the excavation of the paper 

residuals on the asphalt plant property during the summer excavation activities. Due to 

the project schedule and temperature effects on the liner, the landfill cap construction 

was continued during the excavation hiatus on the Asphalt Plant Property. 

Based on the previous investigations and the more recent topographic and property 

survey information, the approximate quantity of paper residuals located on the asphalt 

plant property was estimated to be approximately 7,500 CY. Initially, the area on the 

asphalt plant property that required excavation was divided into two areas based on site 

features. The northern portion of the excavation area was located in the wetland that 

extends north of both the asphalt property and the landfill. The southern excavation 

area included a portion of the western landfill sideslope, the flatter area directly west of 

the landfill sideslope, a paved area, and the asphalt berm area. 

Based on the inclement weather and field conditions encountered, which resulted in the 

presence of standing water during the asphalt plant excavation activities, a topographic 

survey of the floor of the actual asphalt plant excavation area was not possible; however, 

the top of each excavation area was surveyed. The asphalt plant was surveyed in four 

distinct areas, as shown on Figure 3.2. Areas 10, 11, 12, and 13 comprise the surveyed 

area in the asphalt plant. Table 3.1 presents the square footage of each area. In total, the 

initial portion of the asphalt plant property excavation was surveyed and determined to 

be approximately 26,240 square feet. Based on the field observation that the excavation 

depths in the asphalt plant averaged approximately 7-8 feet, an estimated 196,800 cubic 

feet of material (approximately 7,300 CY) were excavated from the asphalt plant during 

initial excavation activities at the asphalt plant, which is consistent with the estimated 

quantity of 7,500 CY. 

During the course of the asphalt plant excavation activities, no unexpected materials 

were found. However, as the excavation progressed south from the wetlands located to 

the north of the landfill, towards the active asphalt plant operations, the visible paper 

residuals characteristics changed from a grey fibrous material to a grey/blue/green silty 

material. As the visible paper residuals were observed to change in characteristics, the 

silty material was sampled, as part of the verification soil sampling activities, in order to 

determine the presence of PCBs. Based on the analytical results, the presence of PCBs 

was confirmed and excavation activities continued westward from the landfill. As the 

excavation progressed westward, the silty paper residuals were found at varying depths 

below the asphalt layer. In some cases near the asphalt plant trailers, silty paper 

\ residuals were found between the surface asphalt and a secondary subsurface layer of 

V asphalt. The thickness of the silty material varied between less than 0.25 inches and 
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3.5 feet, in various areas of the asphalt plant property. The source of the silty material 

was not determined during the course of the RA. However, due to the presence of PCBs 

and in accordance with the CD, the material was removed and either incorporated into 

the landfill or transported off-Site for disposal. 

As part of the Final Design Report, the requirements for verification sampling were in 

accordance with Michigan Part 201 GRCC, pursuant to STM; MDEQ-2002. Based on the 

MDEQ STM guidance, a total of 22 verification soil samples were collected from the 

asphalt plant property during the surruner excavation activities. Verification soil 

samples were containerized in laboratory supplied containers and shipped under chain 

of custody protocols to CAS for chemical analysis for PCBs and volatile organic 

compounds (VOCs). Based on the analytical results the visible paper residuals located 

on the asphalt plant property were adequately removed and relocated in the landfill or 

disposed of off-Site at a certified landfill. No further action would be required on the 

asphalt plant property. The verification soil sampling results are discussed in detail in 

Section 4.1 of this report. 

3.5.5 RESTORATION OF DISTURBED AREAS 

Once it was determined that the data quality objectives from the verification soil 

sampling had been met on the MDNR property, the wetlands located to the north of the 

landfill, and the asphalt plant property, the disturbed areas were restored to a condition 

agreed upon between Weyerhaeuser and the MDNR and Wyoming Asphalt, as 

appropriate. For all excavated areas this included the placement of clean backfill, as 

needed, and new asphalt, as appropriate, to promote positive drainage from the 

disturbed areas and the establishment of vegetation, where required. The wetlands 

were restored in accordance with the design specs. The excavation areas were backfilled 

with engineered wetland fill material and the wetland vegetation was allowed to 

reestablish itself. Annual rye was planted to establish erosion control vegetation while 

allowing nature wetland vegetation to reestablish. 

The approved backfill materials met the design specifications, in order to sustain similar 

vegetation to what exists adjacent to the excavation areas. All areas were seeded and 

revegetated, in accordance with the Final Design Report. Based on the pre-construction 

Site conditions, MDNR did not require the replacement or addition of any trees along 

the MDNR property. 

; 

056393(8) 28 CONESTOGA-ROVERS & ASSOCIATES 



V 

3.6 FINAL LANDFILL COVER SYSTEM CONSTRUCTION 

Prior to constructing the final cover over the 5H:1V eastern sideslope, the existing 6-inch 

thick layer of topsoil along with the turf reinforcement mat (Enkamat®) that was 

installed during the Emergency Action in 2007, were removed. The topsoil and 

Enkamat® were installed as an interim measure until the final cover was constructed. 

The riprap and the clay barrier layer installed during the Emergency Action in 2007 

remained in place. The riprap and the clay barrier layer are permanent measures that 

were not removed during the Remedial Action. Installation of these measures as part of 

the Emergency Action allowed for the rest of the final cover system to be installed above 

the elevation of the 2-year flood event (approximately 702.5 feet M.S.L.) 

The final cover was installed over approximately 6.8 acres of the 12th Street Landfill as 

shown on As-Built Drawings C-02 through C-08. The final cover components were 

placed in accordance with the requirements of the CQAP and the Specifications as 

discussed in Section 5.0, and consisted of the following components from bottom to top: 

• A 6-inch select granular fill layer placed on top of the landfill as a suitable subgrade 

- " material for the final cover and a gas venting layer for the passive gas venting 

\ system. This layer is capable of collecting landfill gas and conveying it to the passive 

venting system. 

• A 40-mil thick textured LLDPE geomembrane liner (barrier layer) placed over 

the select granular fill. The geomembrane liner acts as a barrier to minimize 

infiltration of precipitation into the residuals. 

• A geocomposite drainage material (geonet) placed above the 40-mil thick textured 

LLDPE geomembrane liner. The geonet has geotextile fabric surrounding the plastic 

grid core, so a separate geotextile fabric was not required. 

• A 24-inch thick general fill layer placed above the geonet. This protective layer is 

capable of sustaining the growth of non-woody plants and has adequate water-

holding capacity. 

• A 6-inch thick vegetative layer placed over the protective layer. This layer promotes 

vegetative growth, surface water runoff, and minimizes erosion. The vegetative 

growth consists of a mix of grasses and forbes (flowering plants) native to the area. 

The final cover along the Kalamazoo River was tied into the clay barrier layer. The 

portion of the clay barrier layer that was disturbed as a result of tying the geomembrane 

barrier layer into the clay barrier layer was reconstructed and tested in accordance with 

^ the CQAP and the Specifications. Prior to the cormection of the final cover to the clay 

'̂  barrier layer along the Kalamazoo River, the portion of the north slope extending 
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beyond the north limit of the previously constructed 5H:1V eastern sideslope (part of 

Emergency Action in 2007) was relocated back on to the 12th Street Landfill during the . j 

other off-Site material (paper residuals) relocation activities. 

On October 25 and 26, 2010, during the cover system construction activities, significant 

storm events occurred which caused the erosion of clean general fill material into the 

constructed swale along the MDNR property and ultimately releasing a small amount of 

clean fill material into the Kalamazoo River. Following consultation with U.S. EPA and 

MDEQ, it was agreed that as much of the material as possible would be removed from 

the bank of the Kalamazoo River. It was noted during a Site inspection by MDEQ on 

October 28, 2010 that it was not necessary to install a silt curtain or other control device 

in the river to prevent discharge of turbidity because such devises would have limited 

effectiveness at this locations. CRA proceeded to remove as much of the material as 

possible from the area of impact, however, the existing riprap was not removed as part 

of the work so as to avoid encountering any sediment material so some fine materials in 

the void spaces remained. The general fill material was placed back on the landfill as 

part of the grading activities. A photographic log of the removal activities is provided in 

Appendix P. 

3.6.2 EROSION PROTECTION AND CONTAINMENT SYSTEM 

In accordance with the Final Design Report and Construction Specifications, erosion 

protection was installed over portions of the final cover system to provide erosion 

protection while the vegetative cover system is fully established as shown in As-Built 

Drawing C-09. North American Green SC-150 was installed in all approved locations. 

In addition, based on the project delays encountered and due to inclement weather 

conditions, additional erosion control matting was installed at the Site, as a proactive 

approach to ensure minimal erosion damage throughout the fall, winter, and spring 

thaw. 

The area adjacent to the TCRA area was previously covered with Enkamat. This 

material was removed during the grading activities and replaced with North American 

Green SC-250 erosion control blanket upon final completion of the project. 

As previously discussed in the design modifications section, CRA Services installed the 

following additional erosion control matting at the Site: 

r 
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• North America Green DS-150 blanket was installed on the identified 4H:1V side 

slopes 

• North American Green S-150 blanket was installed from the top of outer berm of the 

drainage swale to the wetland area on the north side of the Site 

• North American Green SC-250 was installed within the drainage swales on the north 

side of the Site 

• North American Green SC-250 was installed in place of the Enkamat that was 

removed during the grading activities 

Details on the installation of the erosion protection measures are provided in 

Section 5.12. 

Surface water runoff on the west side of the landfill is directed by a combined access 

road/ditch that discharges into the on-Site wetland to the north. On the southern 

landfill slope, surface water is diverted to the east through a shallow ditch that directs 

surface water around the MDNR property, discharging to the Kalamazoo River. For the 

northern portion of the 12th Street Landfill, surface water is allowed to sheet flow off the 

cover system into a combined shallow ditch/access road, with several V-notches in the 

outside of the ditch to allow discharge of the collected surface water into the wetlands to 

the north. The geocomposite drainage net that is part of the final cover facilitates 

drainage of any infiltrating precipitation through the upper layers of the final cover soil 

to the perimeter ditches. 

The storm water ditches were designed to convey the 24-hour/25-year storm event, with 

additional modeling completed for the 24-hour/100-year storm events. For efficiency, 

the access road and perimeter ditches have been integrated, which resulted in the 

dimensions of the road/ditch with a five-foot bottom width and 4H:1V side slopes. The 

bottoms of the ditches were modeled to include a stone bottom to protect from damage 

associated with vehicular traffic (ATVs for sampling, etc.) To ensure that the stone 

material remains in place and does not erode under high flow^ conditions, a perforated 

Geoweb® material was incorporated into the granular surface, holding the stone within 

its "honeycomb" structure. 

The ditch outlets consist of depressions approximately every 200 feet along the outside 

edge of the ditch(es) with the complete outside perimeter along the northern section of 

the landfill armored with SC-250 to protect against erosion. The ditch outlets discharge 

to the wetland, with the extreme east end of the perimeter ditches discharging to the 

Kalamazoo River. 
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3.7 ADDITIONAL TASKS AND CHANGES TO COMPLETED 
SCOPE OF WORK RELATED TO THE RA 

The following subsections identify additions and/or changes to the scope of work that 

were completed during the implementation of the RA activities, including design 

modifications and notifications. The additions and/or changes to the scope were 

completed following review and received approval from U.S. EPA prior to 

implementation. The additions and/or changes to the scope are summarized in 

Table 3.2. Further discussion of the most significant scope modifications is provided 

below. Related design notifications, design modifications, and associated approval 

letters are provided in Appendix M. 

3.7.1 INSTALLATION OF TEMPORARY LEACHATE EXTRACTION 
WELLS AND RELATED TEST TRENCHES 

As part of the remedial activities conducted at the Site, CRA installed four temporary 

leachate extraction wells for the purpose of investigating and removing the potential 

perched leachate in areas of the landfill that historically received construction debris. 

The leachate extraction wells were installed in lieu of the specified test pits required in 

Section 6.3.2 of the Final Design Report for the Site, as agreed upon with the U.S. EPA 

prior to installation. The locations of the leachate extraction wells are identified on 

Figure 3.2. 

The four temporary leachate extraction wells were installed within the identified 

locations of construction debris, and near the top of the current northwest and southeast 

side slopes, upgradient of observed leachate seeps emanating from these two side slope 

areas. 

The following includes a summary of the leachate extraction production activities, the 

leachate seeps characteristics, the installation of the leachate extraction trenches, and 

provide a secondary review of the slope stability and uplift potential for the landfill. 

The following was provided to U.S. EPA in a memorandum, dated September 10, 2010, a 

copy of which is provided in Appendix N. 

/-
/ 
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3.7.1.1 LEACHATE EXTRACTION/COLLECTION ACTIVITIES 

The temporary leachate extraction wells (LEW-1 through LEW-4, as shown on 

Figure 3.3) consisted of 4-inch diameter well screens and risers and were installed to a 

depth ranging between 15 and 22 feet bgs, with the depths being based on observed 

subsurface soil conditions. Each leachate well was installed and screened at a depth 

interval observed to be saturated during the borehole advancement. Since the leachate 

extraction wells were a temporary installation and the wells were removed prior to 

construction of the final cover, well details are not included on the As-Built drawings. 

Following the installation of the four temporary extraction wells, each well was pumped 

at various times between August 2, 2010 and August 30, 2010. During the pumping 

activities, both the hydraulic water levels and the daily quantity of leachate removed 

were recorded. At the commencement of the pumping activities initial water levels 

indicated the presence of leachate at three of the four extraction wells (LEW-1, LEW-3, 

and LEW-4). LEW-2 was determined to be dry, although during the installation of the 

well, the subsurface soil conditions were noted as being saturated. LEW-2 was 

inspected daily for the presence of water throughout the pumping activities and 

continued to remain dry. 

Pumping activities commenced at the three active leachate extraction wells. During the 

ongoing pumping activities, water levels at the tliree locations were regularly measured. 

Based on the hydraulic water level data, no appreciable influence or hydraulic 

conductivity between wells was observed. 

During the course of the leachate extraction activities, a total of approximately 

1,300 gallons of leachate was removed, treated on Site at the temporary water treatment 

facility and shipped off-Site to the City of Plainwell Water Renewal Plant. 

CRA obtained a Special Use Discharge Permit (Discharge Permit) from the City of 

Plainwell Water Renewal Plant prior to shipping treated water from the Site. The 

Discharge Pernut was issued on May 26, 2010. The Discharge Permit is included in 

Appendix F. Prior to the shipment of treated water to the City of Plainwell Water 

Renewal Plant, each batch of treated water was tested to ensure that the water quality 

was suitable for discharge. The results of the treated effluent samples are provided in 

Appendix E. Valley City Environmental hauled the treated water from the Site to the 

City of Plainwell Water Renewal Plant. 

During the first one to two weeks of pumping activities the recharge rate at each active 

leachate extraction well was not determined, however the total quantity of leachate 
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removed from each well was noticeably decreasing. During the pumping activities 

conducted between August 18, 2010 and August 30, 2010, the approximate rates of > 

recharge at each of the three active extraction wells were determined, and these recharge 

rates are discussed below. 

LEW-1: 

Between August 2, 2010 and August 16, 2010, leachate was extracted from LEW-1 for a 

total of six days. Each pumping day during this period, LEW-1 was pumped for 

approximately 4 hours, generating an average of approximately 45 gallons each day for 

a total of approximately 275 gallons for the six pumping days. The daily rate of leachate 

generation at LEW-1 gradually increased each day during this period, however, this was 

assumed to be related to well maintenance that was conducted at LEW-1 and initial 

development and clearing of the well screen. 

Between August 18, 2010 and August 30, 2010, LEW-1 was pumped for a total of four 

days. During each day, LEW-1 was pumped for approximately 1.5 hours, initially 

generating approximately 35 gallons on the first day and gradually decreasing to 

approximately 10 gallons on the fourth day, for a total of 85 gallons collected during the 

course of the four pumping days. The time required for LEW-1 to recharge after each 

pumping event increased during this period of time. Initially, this well recharged in ^ 

approximately 2 hours, but following these four days of pumping, the recharge time at 

LEW-1 increased to approximately 8.0 hours. 

LEW-3: 

Between August 2, 2010 and August 16, 2010, leachate was extracted from LEW-3 for a 

total of six days. Each pumping day during this period, LEW-3 was pumped for 

approximately 4.0 hours, generating an average of approximately 55 gallons each day 

for a total of approximately 275 gallons for the six pumping days. The quantity of 

leachate extracted each day at LEW-3 fluctuated throughout the first three days of 

pumping, generating between 40 and 80 gallons per day. By the end of the six days of 

pumping, the average quantity of leachate extracted was approximately 40 gallons per 

day. 

Between August 17, 2010 and August 30, 2010, LEW-3 was pumped for a total of eight 

days. During each day, LEW-3 was pumped for approximately 1.5 hours, generating 

approximately 10 to 15 gallons per day, for a total of approximately 85 gallons during 

the course of the eight days of pumping. The time required for LEW-3 to recharge after 

each pumping event increased during this period of time. Initially, the well recharged in , 
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approximately 3.0 hours, but following this eight days of pumping, the recharge time at 

LEW-3 increased to approximately 6.0 hours. It should be noted that the level of 

leachate at LEW-3 did not recover entirely to the initial elevation prior to pumping, 

during most of the pumping events. 

LEW-4: 

Between August 2, 2010 and August 16, 2010, leachate was extracted from LEW-4 for a 

total of six days. Each pumping day during this period, LEW-4 was pumped for 

approximately 4.0 hours, generating approximately 30 gallons each day for a total of 

approximately 185 gallons for the first six pumping days. The daily rate of leachate 

generation at LEW-4 remained relatively constant during this pumping period. 

Between August 17, 2010 and August 30, 2010, LEW-4 was pumped for a total of six 

days. During each day, LEW-4 was pumped for approximately 1.5 hours, generating 

approximately 50 gallons per day, for a total of approximately 300 gallons during the 

course of the six days of pumping. The time required for LEW-4 to recharge after each 

pumping event fluctuated, however increased during this period of time. Initially, the 

well recharged in approximately 1 hour, but following this six days of pumping, the 

recharge time at LEW-4 increased to approximately 7.0 hours, with noted fluctuations. 

It should be noted that the level of leachate at LEW-4 also did not recover entirely to the 

initial elevation prior to pumping, during each pumping event. 

3.7.1.2 SITE OBSERVATIONS - LEACHATE SEEP CHARACTERISTICS 

During the course of the pumping activities between August 2, 2010 and August 30, 

2010, observed seeps in the vicinity of the leachate extraction wells, along the northwest 

and southeast side slopes, were inspected daily as part of the pumping activities. 

Prior to the start of pumping activities, the leachate seep along the northwest side slope 

of the landfill appeared to have some appreciable generation and noticeable flow. 

Immediately following rain events, this seep was observed to trickle and flow^ down the 

northwest side slope of the landfill. At no time was the leachate emanating from this 

northwestern seep a concern, as leachate did not migrate off-Site or cause appreciable 

erosion issues requiring regrading of the slope or the installation of additional soil 

erosion and sedimentation controls. 

The leachate seep along the southeast side slope was observed to have very minimal 

flow or leachate generation. The leachate emanating from this seep appeared to trickle 
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irrmiediately following rain events. At no time was the southeastern seep a concern, as 

the leachate emanating from the seep ceased a few feet downgradient and did not 

migrate off-Site. 

In general, during the active pumping activities, leachate seeps were observed to 

decrease in overall size and the quantity of leachate emanating from each seep also 

visually decreased. The northwest leachate seep was bisected by LEW-4. The portion of 

the northwest seep located to the north of LEW-4 virtually dried up, with virtually no 

observable leachate emanating from tills portion. The remaining portion located to the 

south of LEW-4 continued to have some residual flow. This active portion of the 

northwest seep was addressed with an interim action discussed in Section 3.7.1.3. 

Similarly, residual leachate had been observed to be emanating from the southeast 

leachate seep at the end of the observation period. The overall length of the seep 

decreased; however along the southern end of the seep, leachate was still observed to be 

seeping and pooling on the southeast side slope of the landfill. It should be noted that 

virtually no visual flow was observed at the southeast seep, but the presence of pooled 

leachate was observed. 

3.7.1.3 INTERIM RESPONSE ACTIONS - LEACHATE EXTRACTION 
TRENCHES 

To address the residual leachate emanating from the northwest and southeast side 

slopes, CRA implemented an interim action at each seep location to address leachate. 

Based on visual observations, small leachate extraction trenches were excavated directly 

upgradient of the observed leachate seeps. The extraction trenches were excavated 

along the lateral extent of each seep. Each trench was approximately 2 to 3 feet in depth 

and 2 feet in width. The base of the trenches was sloped in order to direct leachate to a 

low point or sump within each trench. The excavated material was staged directly 

upslope of the trench, in order to prevent potential storm water from entering the 

trench. 

Leachate was collected from each trench at various times during September 1 through 

September 3, 2010. On September 3, 2010, the extraction trenches were backfilled and 

compacted in preparation for construction of the landfill cover system. Since the 

leachate extraction trenches were a temporary installation and the trenches were 

backfilled prior to the final cover construction, details of the trenches are not included 

on the As-Built drawings. 

^ ' 

056393(8) 36 CONESTOGA-ROVERS & ASSOCIATES 



During the interim measures, approximately 1,800 gallons of leachate was removed 

from the northeast leachate extraction trench and approximately 2,200 gallons was 

removed from the southeast leachate extraction trench. During the leachate extraction 

activities, each trench was observed to have some minor leachate recharge. At no time 

did the recharge flow rate cause leachate to overtop the trenches and migrate down the 

slope or off-Site. 

Based on the quantity of leachate removed, the consistent location and elevation of the 

leachate seeps and the continually observed leachate emanating from each extraction 

trench, leachate appears to be more representative of a groundwater mound within the 

landfill rather than "perched" groundwater present in isolated locations. As such, it was 

determined that construction of the landfill cover system could be completed without 

further leachate removal. 

3.7.1.4 SLOPE STABILITY/UPLIFT ASSESSMENT 

The stability of the final design of the landfill was based on standard modeling methods 

using a number of conservative assumptions (included in the Final Design Report). The 

modeling evaluated both the global stability of the landfill and the factor of safety 

against a catastrophic slope failure, as well as the stability of the cover system and the 

factor of safety against liner system failure. During construction, and as a result of the 

observed leachate seeps from the presumed groundwater mounding, CRA reviewed the 

modeling assumptions in comparison to the observed conditions at the landfill and in 

general, the current condition of the leachate in the landfill was more favorable than the 

modeled conditions. Therefore the presence of leachate in the landfill, whether the 

leachate was perched or mounded, did not pose a slope stability concern as discussed in 

the following paragraphs. 

Global stability of the landfill was evaluated by assessing the slope stability along 

several sections of the landfill. As part of this evaluation, the condition where the 

landfill was assumed to be fully saturated was evaluated and determined to have an 

acceptable factor of safety against failure. Leachate levels observed at the Site collected 

during the RA showed that the landfill was in a condition which was substantially less 

than fully saturated, which would represent a more favorable condition than the 

assumed fully saturated condition. Therefore, global stability of the landfill is not a 

concern with respect to the observed leachate levels (i.e., if the global slope stability 

model was to be re-run actual current leachate levels, the factor of safety against failure 

would be higher than what was presented in the Final Design Report). 
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The stability of the final cover system was evaluated by assuming an uplift pressure on 

the landfill liner of two inches (i.e., the level of leachate in the landfill is such that it is 

causing two inches of upward pressure on the under side of the liner). The minimum 

factor of safety against failure determined in the cover stability evaluation in the Final 

Design Report for this condition was 3.5 inches (i.e., the upward pressure on the liner 

would need to be significantly greater than two inches to get to a factor of safety which 

may have the potential to result in a slope failure condition). The observed quantity of 

leachate emanating from leachate seeps visible prior to liner placement was minimal in 

comparison to the final design assumptions for upward pressure, and may cause a slight 

pressure on the liner if the liner were to be placed directly on the paper residuals. 

However, the 6-inch sand layer, which was placed between the paper residuals and the 

liner, provides relief of any pressure caused by the leachate preventing any uplift 

pressure to from beneath the liner, and mininiize, if not virtually eliminate, the 

accumulation of leachate. In addition, the small amount of observed leachate in the 

leachate seeps suggested that the 6-inch sand layer would still be entirely available for 

gas venting, as the observed quantity of leachate within the seeps would not block or 

saturate this sand layer. 

3.7.1.5 LEACHATE CONCLUSIONS AND RECOMMENDATIONS 

Based on Site conditions at the time of the leachate extraction and the information 

generated from the leachate collection activities, the leachate presence within the landfill 

does not impact or change the original design and the associated slope stability 

evaluation of the landfill, for the following reasons: 

1. The leachate present in the landfill appeared to be more representative of a 

groundwater mound within the landfill rather than "perched" groundwater 

present in isolated locations based on the observed leachate removal and 

recovery rates and the relatively consistent locations of the seeps that were 

observed prior to liner placement. If the leachate observed in the leachate 

extraction wells was representative of "perched" groundwater, it would be 

expected that greater dewatering of each area would have occurred which would 

have been evidenced by a more significant drop in the water level at each 

location, which did not occur. In addition, after the completion of the leachate 

extraction trenches, the quantity of leachate extracted and the observed recharge 

rate of the leachate within each seep confirmed that the leachate at the landfill 

was likely representative of a mounded groundwater condition due to the 

relatively constant recharge rate. Although the overall leachate level within the 

landfill was not significantly reduced as a result of the extraction activities, the 
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removal activities that were completed did reduce the amount and quantity of 

seeps present. 

2. As stated in the Final Design Report, even if the groundwater mound is much 

more significant than what has been observed (i.e., fully saturated), the factor of 

safety against global slope failure is acceptable. Moreover, following completion 

of the landfill cover system, the groundwater mound continues to decrease, 

further improving the groundwater conditions beneath the Site. 

3. The ongoing presence and quantity of leachate emanating from the seeps 

observed at the Site prior to liner placement will not impact global or slope 

stability of the landfill. Following the installation of the landfill cover system, 

residual leachate emanating from the landfill, if any, will be able to percolate 

along the landfill slopes via the six inch gas venting layer, but will not impact the 

performance of this sand layer. 

4. Based on information generated during the leachate collection activities, 

"perched" leachate was not encountered at the landfill. In addition, the observed 

Site conditions pertaining to the presence of leachate will likely provide a higher 

factor of safety than the factor of safety determined in the final design. 

Therefore, assumptions included as part of the final design for global stability 

and cap stability remain valid. 

Based on the above noted conclusions, the temporary leachate extraction wells were 

abandoned in-place and the construction of the landfill cover system continued in 

accordance with the final design specifications. 

3.7.2 ASPHALT PLANT PROPERTY WINTER EXCAVATION/ 
OFF-SITE DISPOSAL AND RESTORATION ACTIVITIES 

Due to the extent of the observed paper residuals and their close proximity to the active 

asphalt plant property operations, excavation activities were suspended until the asphalt 

plant's operations were shut down for the winter season. The remaining excavation 

activities were completed between December 15, 2010 and January 18, 2011. For the 

additional excavation activities completed between December 15, 2010 and January 18, 

2011, the excavated paper residuals were transported off-Site for disposal, since the 

cover system of the landfill had been fully installed by that time. A total of 8,348 tons of 

paper residuals and related silty PCB impacted material were removed and transported 

off-site for disposal at the Waste Management Autumn Hills Landfill, a certified 

non-hazardous landfill, located in Zeeland, Michigan. The total volume of removed 

waste was not generated using survey information, but rather was tabulated from the 
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disposal documentation. The weight tickets for each load of waste delivered to the 

Waste Management Autumn Hills landfill are provided in Appendix D. 

Prior to transporting the paper residuals and related silty PCB impacted material off 

Site, CRA submitted a waste profile to Waste Management. The profile included waste 

characterization results, indicating that the paper residuals had PCB impacts below 

50 parts per million (ppm) from a non-TSCA source. On this basis. Waste Management 

Autumn Hills Landfill was able to accept the waste. 

Waste disposal documentation is provided in Appendix D. The additional excavation 

area extended along the paved area of the asphalt plant property, which included areas 

surrounding the asphalt plant process equipment and buildings, located to the west and 

southwest of the landfill. Drawing C-10 (and Figure 4.3) shows the final limits of the 

excavation of the paper residuals on the Asphalt Plant Property during the winter 

excavation activities. It should be noted that the two trailer/office structures were 

temporarily relocated, and the impact material from these areas was removed. 

As outlined in the Final Design Report, the requirements for verification sampling were 

in accordance with Michigan Part 201 GRCC, pursuant to STM; MDEQ-2002. Based on 

the MDEQ STM guidance, a total of 87 additional verification soil samples were 

collected from the asphalt plant property during the winter excavation activities. 

Verification soil samples were containerized in laboratory supplied containers and 

shipped under chain of custody protocols to CAS for chemical analysis for VOCs and 

PCBs. Based on the analytical results, the visible paper residuals located on the asphalt 

plant property were adequately removed and relocated in the landfill or disposed of off 

Site at a certified landfill. No further action would be required on the asphalt plant 

property. The verification soil sampling results are discussed in detail in Section 4.1 of 

this report. 

Following the winter excavation activities, additional restoration activities to the asphalt 

plant property were required due to the extent of excavation. At the completion of the 

excavation activities, the area of the asphalt plant trailers and the majority of the asphalt 

paved area between the trailers and process equipment was excavated. The excavated 

area was restored with appropriate clean backfiU, compacted to the required technical 

specifications and paved. Vegetative areas were covered with clean fill (topsoil) and 

seeded. No additional planting was required. 
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3.7.3 INSTALLATION OF GROUNDWATER MONITORING 
WETLAND PLATFORMS 

Following the completion of the RA activities, the ROD required the installation of an 

appropriate groundwater monitoring well network and the performance of long-term 

groundwater monitoring, in accordance with an approved OMM Plan. As part of the 

long-term groundwater monitoring activities to be completed at the Site, a series of 

15 groundwater monitoring wells were installed around the perimeter of the landfill, as 

discussed in detail in Section 7.4. As part of the groundwater well installation activities, 

MDEQ requested that the monitoring wells located to the north of the landfill footprint 

and within the north wetiand (MW-3D, MW-4S, MW-4D, MW-5S, MW-5D), installed at 

a higher elevation to account for seasonal groundwater elevations changes in the vicinity 

of the Site. 

To address this request, CRA Services constructed three soil platforms, which extended 

outward from the south berm of the drainage swale into the north wetlands, upon 

which the groundwater monitoring wells were installed. The platforms were 

constructed of approved general fill and top soil, consistent with the final vegetative 

layer of the landfill cover system. The soil platforms were constructed to the following 

dimensions, in order to accommodate a drilling rig for initial installation and future 

sampling equipment: 

• Length: 10 ft to 15 ft 

• Width: 15 ft to 20 ft 

• Side slopes: 2H : IV 

Based on these final dimensions, each of the three platforms occupies between 300 to 

600 square feet, for a combine total of 900 to 1,800 square feet. As such, the three 

wetland platforms combined occupy less than 5 percent of an acre (0.04 acres). The 

construction of each typical groundwater monitoring well wetland platform is included 

as Figure 3.4. 

3.7.4 MODIFICATIONS TO FINAL DESIGN CONTOURS 

On August 11 and 12, 2010, CRA submitted revised final sub-grade drawings to the 

U.S. EPA, outlining modifications to the final sub-grade contours at the Site. The 

drawings indicated that the final sub-grade contours would be approximately 2 feet 

lower than what was proposed in the Final Design Report on the south end of the 
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landfill and approximately 4 feet lower on the north end. During the weekly progress 

meefing held on August 18, 2010, the U.S. EPA and the MDEQ responded that they had 

no comments on the sub-grade modifications, and that a formal acceptance letter was 

not needed because there were no changes to the specifications, and that the revised 

sub-grade plan was viewed as a field design change based on the amount of material 

encountered. 

3.8 SHORT- AND LONG-TERM MONITORING 

During implementation of the RA, short term monitoring activities were completed in 

accordance with the ROD. Section 6.0 discusses the details of the Health and Safety and 

Construction Monitoring that was completed during the RA, which included fugitive 

dust monitoring and surface water monitoring. 

An OMM Plan has also been developed outlining the long-term monitoring 

requirements for the Site. Section 7.3 provides a summary of the OMM Plan. 

3.9 FENCING AND PERMANENT MARKERS 

Fencing and a gate were installed along 12th Street to deter pedestrians and vehicular 

traffic from entering the landfill and are discussed in Section 7.2. Section 7.2 also 

discusses the permanent markers required by the ROD. 

3.10 DEED RESTRICTIONS 

The ROD requires that deed restrictions be imposed on the 12th Street Landfill property 

and are further discussed in Section 7.1. 

3.11 LONG-TERM MAINTENANCE 

As part of the OMM activities, regular inspection and required maintenance of the above 

noted components of the RA would be performed. The OMM Plan includes proposed 

scheduling for conducting inspections and implementing corrective actions to repair and 

maintain the above noted components, as discussed in Section 7.3. 
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3.12 OTHER PROVISIONS 

During the remedy construction, measures were taken to minimize the noise and dust 

impacts of construction upon the surrounding community. Fugitive dust emissions 

were monitored throughout the activities as discussed in Section 6.0. 

V, , 

^ 
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4.0 PERFORMANCE STANDARDS 

In accordance with the Final Design Report, including the PSVP and CQAP, a number of 

data collection activities were completed to demonstrate that the implementation of the 

RA met or exceeded the performance standards identified in the CD and ROD. The CD 

and ROD identified both monitoring activities to be completed during the 

implementation of the RA and long-term environmental monitoring activities, to be 

completed as part of the OMM Plan for the Site. 

The short-term monitoring activities during construction included the following: 

1. Health and Safety and Construction monitoring 

• Ambient air monitoring for fugitive dust 

• Ambient air monitoring for volatile organic compounds (VOCs) 

• Surface water monitoring 

2. Verification soil sampling 

The future long-term environmental monitoring includes the following: 

1. Landfill gas monitoring 

2. Groundwater monitoring 

The health and safety and construction monitoring activities were comprised of air 

monitoring for fugitive dust, air monitoring for VOCs, and surface water monitoring. 

The health and safety and construction monitoring activities were completed in 

accordance with the Final Design Report and the HASP to demonstrate that the 

implementation of the RA did not have an adverse impact on workers, adjacent 

property users, or the environment. These monitoring activities are discussed in detail 

in Section 6.0 of this report. 

The long-term environmental monitoring activities have been captured under the OMM 

Plan, which is summarized in Section 7.4 of this report. 

The following subsections discuss the verification soil sampling completed at the Site. 

The intent of the RA was to excavate the paper residuals with the limits of excavation 

based on a combination of visual evidence and confirmatory sampling. Therefore, the 

excavation proceeded until visual evidence of paper residuals indicated that the limits of 

J 
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the excavation had been met. At tliis point, verification soil sample, as required, was 

completed. 

4.1 VERIFICATION SOIL SAMPLING ACTIVITIES - MDNR 
AND ASPHALT PLANT PROPERTIES 

Upon completion of the excavation activities on the MDNR property and the asphalt 

plant property, to the visual extent of the distinguishable paper residuals, samples of the 

native soil at the base and along the sidewalls of the excavation were collected and 

analyzed to confirm the adequacy of the excavation activities, in accordance with the 

Verification Sampling Plan for the 12th Street Landfill - Operable Unit No. 4 of the 

Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site. 

The Final Design Report required verification sampling to be conducted in accordance 

with Michigan Part 201 GRCC, pursuant to the MDEQ Sampling Strategies and Statistics 

Training Materials for Part 201 Cleanup Criteria (STM; MDEQ-2002). Based on the 

MDEQ STM guidance, the following verification sampling for each off-Site excavation 

area was completed. 

4.1.1 MDNR PROPERTY 

Based on field survey information, the total approximate area of the paper residuals 

MDNR property is 3,350 square feet (ft̂ ) (0.08 acre). Therefore, consistent with the 

MDEQ STM guidance, the MDNR property sampling grid was calculated using the 

following formula (for excavations less than 0.25 acre): 

GI = M 

Where, GI = Grid Interval (feet), and 

A = Surface Area (ft2) 

Based on the total approximate MDEQ surface area, the grid interval for the verification 

sampling was determined to be 16 feet by 16 feet. Therefore, in accordance with the 

MDEQ STM guidance, the initial number of verification soil samples estimated for the 

MDNR property was determined to be seven, as shown on Figure 4.1. The grid interval 

sampling locations were selected randomly, and CRA performed biased based 

sampling, which was dependent of field observations. 
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4.1.2 ASPHALT PLANT PROPERTY 

The total approximate area of the paper residuals on the asphalt plant property was 

31,900 square feet (0.73 acres). Therefore, consistent with the MDEQ STM guidance, the 

asphalt plant property sampling grid was calculated using the following formula (for 

excavations between 0.25 acres and 3.0 acres): 

GI w. 
Where, GI = Grid Interval (feet), and 

A = Surface Area (ft^). 

Based on the approximate asphalt plant property surface area, the grid interval for the 

verification sampling was determined to be 25 feet by 25 feet. Therefore, in accordance 

with the MDEQ STM guidance the initial number of verification soil sample estimated 

for the asphalt plant property was determined to be 19; however due to the potential for 

increases in sidewall surface area, CRA included one additional sample, for a total of 20. 

A copy of the memorandum discussing the original proposed grid sampling approach 

and related correspondence is provided in Appendix E. The grid interval sampling 

locations were selected randomly and CRA performed biased based sampling, which 

was dependent on field observations, as shown on Figure 4.2. 

Following the completion of the originally anticipated asphalt plant excavation area, 

additional verification soil samples were collected as the excavation expanded 

westward. For the majority of the excavation, CRA completed verification sampling on 

an approximate 25 feet by 25 feet grid pattern, which was based on size of the initial 

excavation because the additional excavation was an extension of original excavation 

(i.e., the additional excavation on its own was less than 0.25 acres and would have 

utilized a different approach under MDEQ guidance). However, at the final limits of the 

excavation, the sampling interval increased due to the nature of the silty paper residuals, 

which were observed to be inconsistently visible and appeared intermittently 

throughout the final excavation area. Because it was difficult to determine if the limits 

had been reached, a higher number of samples than required by the guidance were 

collected to ensure that sufficient sampling had been completed. The final size of the 

entire asphalt plant excavation (i.e., original and additional) was 35,937 square feet 

(0.82 acres). Therefore, the 25-foot grid internal remained appropriate for the 

excavation. Using the 25 feet by 25 feet grid pattern, a total of 78 additional grid points 
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were added, which would have resulted in a minimum of 20 additional verification 

samples to complete the asphalt plant excavations (for a total of 40). In total, 100 

verification samples were collected from the asphalt plant excavation, including 53 

sidewall samples and 47 floor/base samples, which is more than twice the required 

number of samples. 

4.2 VERIFICATION SOIL SAMPLING ANALYTICAL RESULTS 

Verification soil samples were containerized in laboratory supplied containers, packed 

with ice and shipped under chain of custody protocols to Colombia Analytical Services 

(CAS) laboratories, an approved laboratory identified in the QAPP. In addition, due to 

sample submittal volume, and the requirements for expedited turn-around-times for 

analytical analyses, CRA collected split samples from certain areas of the asphalt plant 

property and submitted them to the alternative approved laboratory owned and 

operated by Weyerhaeuser, Weyerhaeuser Analytical Testing Services (WATS). Upon 

receipt of the WATs results, excavation activities progressed to another location at the 

Site. Following the receipt of the spilt analytical results from CAS and a comparison to 

the WATS results, backfilling activities were completed in each excavated area. 

The applicable criteria in comparing the verification soil sampling analytical results are 

the lowest of the Part 201 GRCC in Table 2. Soil: Residential and Commercial 1, of the 

MDEQ's Remediation and Redevelopment Division's Operational Memorandum No. 1 

(January 23, 2006), which are the criteria used for defining a facility under 

Section 324.20101(l)(o) of Part 201. For PCBs, the applicable criterion is 4 mg/kg, which 

is the criterion for direct contact. 

The following sections present the analytical results for the verification soil sampling 

completed on both the MDNR and the asphalt plant properties. A field sample key for 

samples collected at the MDNR property and the asphalt plant property is presented in 

Table 4.1. Analytical laboratory reports and data validation memorandums are 

provided in Appendix E. 

4.2.1 MDNR PROPERTY 

Based on visual observations, the visible paper residuals located on the MDNR property 

appeared to be consistent with the previously delineated areas, which were based on the 

historical investigations completed at the Site. Therefore, a total of nine verification soil 

samples were collected on the excavated MDNR property. 

056393(8) 47 CONESTOGA-ROVERS & ASSOCIATES 



In addition, based on inclement weather conditions at the Site, a subsequent area of 

MDNR property was impacted with paper residuals that were washed off the east 

landfill side slope during a 30-minute storm event that dropped a total of 1.75 inches of 

rain. Following the excavation, the washout area was surveyed to determine the 

required number of verification soil samples to be collected. Based on the surveyed 

area, an additional five verification soil samples were collected. 

A summary of the analytical results for the verification soil sampling completed on the 

MDNR property is presented in Table 4.4. Based on verification soil analytical results, 

paper residuals present on the MDNR property have been adequately removed from the 

original MDNR area and the washout area. 

4.2.2 ASPHALT PLANT PROPERTY 

Based on the previous investigations conducted at the Site, paper residuals located on 

the asphalt plant property were approximated and identified in the Final Design Report. 

However, based on field observations and verification soil sampling analytical results 

during the RA activities, paper residuals were located further west of the original 

delineation. The following summarizes the excavation paper residuals on the asphalt 

plant property. 

Over the course of the excavation activities for the initial delineated area, a total of 

22 (20 investigative samples and two duplicate) verification soil samples (VS-001 

through VS-022) were collected. A summary of the analytical results are included in 

Table 4.2. 

Following a review of the analytical data of the initial delineated area, it was determined 

that additional paper residual material was present beyond the initial delineated area on 

the asphalt plant property. For the course of the additional excavation activities, CRA 

collected additional verification soil samples in a similar manner, following an 

approximate 25 ft by 25 ft grid. At the completion of the excavation activities, an 

additional 87 verification soil samples (80 investigative samples and seven duplicates) 

were collected. In total, 100 investigative soil samples and nine duplicate soil samples 

were collected from the asphalt plant property. Table 4.3 presents the additional 

analytical results of the verification soil samples collected outside the initial delineated 

area on the asphalt plant property. Figure 4.3 presents the locations of the additional 

verification soil samples collected from the asphalt plant property. 
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Based on the analytical results, the extent of the paper residuals and related silty PCB 

impacted materials were delineated, with the exception of two areas located between 

verification soil sample locations VS-113/VS-114 and VS-105, as shown on Figure 4.3. 

According to field observations, visible paper residuals were noted along the sidewall of 

the excavation in these two areas. The seam of paper residuals appeared to be dispersed 

in small areas or in inconsistent seams along these portions of the sidewalls. Further 

excavation of this remaining material could not be completed due to field conditions, the 

presence of multiple utility lines in the area, and the close proximity to the permanent 

asphalt plant processing equipment and scale house foundations. Therefore, samples of 

the material containing visual paper residuals were collected for verification purposes. 

The concentrations of PCBs in associated verification samples, which contain visual 

paper residuals were below the Michigan Act 451, Part 201 Residential Direct Contact 

Criteria for 4 mg/kg. 

4.3 IN-PLACE DENSITY TESTING 

During the RA activities, compaction testing was conducted as the paper residuals, fly 

ash, and wetlands materials were installed in the landfill. In accordance with the Final 

Design Report and design specification. Section 02320 - FILL, compaction testing was 

performed at a frequency of one test per acre, with a minimum of three tests per day or 

lift of material. The results of the in-place density testing are presented in Appendix J. 

Table 5.3 presents a summary of the in-place density testing at the landfill. Table 5.3 

includes the location of each test, which is presented as a coordinate in a grid pattern. 

The grid pattern is displayed along with the results of the density testing in Appendix J. 

Table 5.3 also includes the elevations of each test. The first 12 tests only listed the lift 

number, while the remaining tests listed the elevations. A total of 48 in-place density 

tests were conducted over the course of the RA. 
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5.0 CONSTRUCTION QUALITY CONTROL/QUALITY ASSURANCE 

The implementation of the RA activities was conducted in accordance with the CD, and 

the Final Design Report, which include the technical (construction) specifications, the 

PVSP and the CQAP. The purpose of the CQAP was to ensure that the implementation 

of each RA component was conducted in a manner that will maximize their performance 

requirements and that will safeguard components from damage during construction. 

Conformance with the CQAP ensured that the landfill's final cover system was 

constructed and documented in accordance with the design criteria and regulatory 

requirements. 

The following subsections present the implementation of the CQAP, which includes 

identifying the parties involved in the implementation of the RA, and their associated 

roles and responsibilities, the pre-construction activities, and the general inspection and 

documentation procedures. The CQAP also includes the specific requirements for 

construction procedures and observations, field and laboratory testing methods and 

frequencies, and acceptance criteria for each component of the project. It is noted that 

the testing and acceptance criteria were primarily based on Part 115 of Michigan Act 451 

of the MDEQ Waste and Hazardous Materials Division requirements, where applicable. 

Material specifications were submitted by CRA Services for all material imported to the 

Site for the purposes of Site operations, construction, and completion of the RA. The 

material specifications were compared and tracked against the design specifications. A 

summary of the submittals is included in Table 5.1, with hard copies of each submittal 

included as Appendix F. 

5.1 COA ROLES, RESPONSIBILITIES AND QUALIFICATIONS 

Weyerhaeuser/CRA representatives provided the overall management of the project 

and were the principal contacts to the federal, state, and local government officials. The 

remedial construction activities were managed and oversaw by CRA, under the 

direction of Weyerhaeuser. CRA provided construction management and associated 

construction Quality Assurance/Quality Control (QA/QC) management. CRA Services 

had been selected as the Remedial Construction Contractor and provided construction 

services associated with the RA. It should be noted that CRA and CRA Services are two 

different divisions within the same company and that the typical engineer/contractor 

relationship existed during the implementation of the RA. A brief description of the 

duties of the key personnel is presented below. 

J 
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CRA Project Manager - Gregory A. Carli, P.E. 

• Provided overall construction project oversight 

• Ensured construction management and professional services by CRA were 

cost-effective and of high quality 

• Ensured all resources of CRA were available on an as-required basis 

• Participated in key technical discussions with U.S. EPA 

• Provided managerial and technical guidance to CRA Project Coordinator 

CRA Project Coordinator - Aaron Stadnyk 

• Responsible for contractor compliance with technical specifications and construction 

contract 

• Provided day-to-day project management 

• Provided managerial and technical guidance to Field Engineer 

• Provided technical representation at project meetings as appropriate 

• Retained QA/QC services, including testing laboratories, to perform quality control 

and field/laboratory tests 

• Reviewed construction documentation and reports 

CRA Field Engineer - Renee Pionk 

Responsible for field compliance with the project specifications 

Reported to Project Coordinator 

Provided immediate supervision of all on-Site construction activities 

Ensured that regular calibration of testing equipment was conducted and recorded 

Ensured that all Site activities were recorded daily and maintained 

Identified work that should be accepted, rejected, or uncovered for observation, or 

that may have required special testing, inspection, or approval 

Rejected defective work and verified that corrective measures were implemented 

Conducted sampling necessary to confirm that the performance standards had been 

achieved 

Interacted daily with the remedial construction contractor to provide assistance in 

modifying the materials and worked to comply with the specified design 

Maintained copies of applicable referenced standards 
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CRA QA/QC Officer, Analytical Activities - Paul Wiseman, B.S. 

• Reported to CRA Project Manager 

• Reviewed laboratory QA/QC 

• Performed data validation and assessment 

• Advised on data corrective action procedures 

• Prepared and reviews quality assurance reports 

• Prepared QA/QC representation of project activities 

Remedial Construction Contractor - CRA Services Project Manager - Jodie Dembowske 

• Submitted samples and/or materials for testing to determine if samples/materials 

met specified requirements, and submitted results directly to the Field Engineer 

• Documented the labor, materials, and equipment utilized during construction 

activities and submitted this information to the Field Engineer 

• Provided daily field reports to the Field Engineer 

• Responsible for work activities completed by subcontractors of the remedial 

construction contractor 

• Carried out construction activities according to design specifications 

• Immediate supervision of construction activities and personnel 

• Performed all measurements and surveying to ensure the RA met the specified 

design 

Additional CRA Services personnel include: 

• CRA Services Superintendent - Pete Lewis 

CRA Services employed subcontractors and suppliers for RA activities. The major 

subcontractors and suppliers for QC activities were as follows: 

• Soil Testing Laboratory/On-Site Staff - InspecSol - Hassan Gilani 

• Geosynthetics Testing Laboratory- TRI Environmental Inc. - Dr. Mansukh Patel 

• Geosynthetics Installer - Mid-America Lining Company - Eric Robertson 
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5.2 PRE-CONSTRUCTION ACTIVITIES 

Prior to the implementation of each major construction phase, a pre-construction 

meeting was held between all parties, including U.S. EPA, MDEQ, CH2MHiIl, 

Weyerhaeuser, CRA and CRA Services. For the implementation of the RA, two main 

preconstruction meetings were held. The first at the initiation of the RA activities, and 

the second took place prior to installation of the landfill liner. The following discusses 

the topics of discussion for each meeting. 

5.2.1 PRE-CONSTRUCTION MEETING 

In accordance with the CD and RAWP, during the implementation of the Site 

preparation activities, a Pre-Construction Meeting was held on May 6, 2010 as discussed 

in Section 3.5. A Site inspection with all attendees was then conducted. 

5.2.2 PRE-INSTALLATION MEETING 

In accordance with the CD and RAWP, prior to the commencement of the liner 

installation activities, a Pre-installation Meeting was held on August 30, 2010. Attendees 

ncluded members of U.S. EPA, MDEQ, CH2MHill, Weyerhaeuser, via telephone 

conference call CRA, CRA Services, and InspecSol. The pre-installation meeting 

dentified and established Site protocols for the following: 

Introduction of all Parties (Consultant/Contractor/Regulator) 

Definition of Roles and Responsibilities 

Lines of Authority and Lines of Communication 

Review of Site-Specific QC Monitoring Procedures 

Establish (or Review^ of) Installation Procedures 

Define Methods of Acceptance 

Review Time Schedules 

Review PPE and Applicable Regulations 

Review Safety Plan and Procedures 

Review Panel Layout and Numbering System 

Methods of Measuring Production and Incremental Acceptance 
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• Examine Site to Review Surface Preparation and Site Access 

• Examine Site to Review Surface Preparation and Site Access 

• Review^ Critical Design Issues 

A Site inspection with all attendees was then conducted. 

5.3 GENERAL CONSTRUCTION OBSERVATIONS AND 
DOCUMENTATION 

As part of the CRA project management and oversight of the RA activities, daily, weekly 

and monthly reporting was complete to accurately and thoroughly document the 

project's progress. The following sections discuss the forms of documentation that were 

completed by CRA during the RA. 

5.3.1 PROGRESS MEETINGS 

Progress meetings were held on a weekly basis, occurring every Wednesday at 10:30 am 

Eastern Standard Time. Participants in the weekly progress meetings included 

U.S. EPA, MDEQ, CH2MHill, Weyerhaeuser, CRA, and CRA Services. Members of 

InspecSol and Mid-America Lining Company participated in weekly progress meetings, 

as required. Each progress meeting followed a standard agenda, wliich included the 

following: 

• Health and Safety 

• Site Security 

• Progress of Work 

• Progress Schedule 

• Project Issues 

• Action Items 

• Administrative Issues 

Weekly progress meetings were held between the weeks of May 12, 2010 and 

November 3, 2010. During this period of time, the RA activities were implemented and 

completed, with the exception of the additional excavation activities on the asphalt plant 

property and minor follow-up spring maintenance and repairs to the landfill. During 

each progress meeting, CRA prepared meeting minutes, which documented the weekly 
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discussion of the above noted agenda. The weekly meeting minutes were submitted to 

all attendees on a weekly basis. A complete inventory of the weekly progress meeting 

minutes are provided in Appendix G 

5.3.2 DAILY REPORTS 

As part of the CQAP, the CRA Field Engineer prepared a daily report during the each 

day of the implementation of the RA activities. The daily report included the names of 

all representatives on-Site each day, cind the time work started and ended and times of 

any work stoppages. The daily reports documented the morning safety tailgate 

meetings that were conducted to disuses the daily health and safety issues, weather 

conditions, active construction equipment in use each day, a chronological description of 

the work in progress, including locations and types of work, any problems or 

deficiencies identified from the previous working day and the corrective actions taken, 

daily calibrations of field equipment, and a summary of any analytical received. 

With the submittal of the weekly progress reports, CRA included a copy of the daily 

reports for that corresponding week. A complete inventory of the daily reports is 

presented as Appendix G 

5.3.3 FORMS, CHECKLISTS, AND DATA SHEETS 

During the course of the RA activities, additional forms, field sketches, and field notes 

were prepared to assist in documenting daily events and Site activities. Following the 

daily activities, the CRA Field Engineer, transferred this data to the daily records. For 

environmental sampling and geotechnical analyses, additional forms were used to 

record these activities. Theses specific daily records and forms are discussed in detail in 

the following sections of this report. 

In accordance with the requirements of the CD, monthly progress reports were prepared 

to document the RA activities completed during each month and to summarize any 

problems/deficiencies encountered during that month, as well as identifying the 

planned RA activities for the upcoming month. As part of the monthly progress report, 

a summary of any design modifications were included. A copy of each monthly 

progress report completed through to the date of this report is presented in Appendix H. 
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5.3.4 PROBLEMS /DEFICIENCY IDENTIFICATION AND 
CORRECTIVE ACTION 

During the course of the RA implementation, any problems and/or deficiencies which 

were identified as not meeting or exceeding the criteria set forth in the CQAP, were 

recorded in the daily reports. In addition, each daily report would include supporting 

documentation of the potential problem and/or deficiency, including photograph 

references and additional notes. In the event that a problem and/or deficiency was 

identified during the course of the RA, a recommended corrective action for resolving 

the problem or deficiency was provided on the same day and discussed in the daily 

report. In the event that the recommended corrective action had already been 

implemented, documentation supporting the corrective action taken to resolve the 

potential problem and/or deficiency was included as part of the daily reporting. 

During the implementation of the RA, there were no additional problems or significant 

deficiencies encountered during the course of the RA, which required potential 

redesigning a component of the RA, or revisions of one of the RA implementation plans. 

The only minor exceptions were the inconsistent grey paper residual particulate 

encountered in the north wetlands, the additional silty paper residual materials located 

on the western asphalt plant property, and the additional excavation activities required 

to address the washout of the eastern landfill sideslopes toward the MDNR property, 

which was a result of a flash precipitation event. 

5.3.5 PHOTOGRAPHIC DOCUMENTATION 

During the course of the RA activities, photographs were taken to document 

observations, problems, deficiencies, corrective actions, and work in progress. 

Electronic copies of the Site photographs are filed in chronological order in the 

permanent protective file, located within CRA. Each photo includes a date and time 

stamp, and additional information including a description of the subject matter. Select 

Site photographs, documenting key milestones of the RA activities are presented in 

Appendix B. 

5.3.6 SURVEYING 

In accordance with the documentation requirements identified in the CQAP, surveying 

of the Site documenting certain components of the RA was performed by Prein & 

Newhof, a multi-disciplinary environmental engineering and laboratory firm, which is 
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also a certified licensed surveyor in the State of Michigan. Surveying was conducted at 

various points throughout the RA activities. Surveying activities were based off of 

previously established control points at the Site. Elevations of all surveying activities 

were based on mean sea level (MSL) datum and coordinates based on the pre-existing 

Site-specific horizontal control. A complete inventory of the survey data collected by 

Prein & Newhof during the RA is included in a set of certified survey drawings 

presented in Appendix I. Based on the survey data collected from Prein & Newhof, 

CRA was able to confirm that the RA was completed in accordance with the approved 

design. Survey data was utilized in the preparation of the As-Built Drawings. 

5.4 COMPACTED SELECT CLAY FILL 

Compacted select clay fill was utilized during the implementation of the emergency 

actions conducted along the east bank of the Kalamazoo River, which is described in 

detail in Section 2.4 of this report (but was not completed as part of the 2010/2011 

construction activities). For the completion of the RA activities to address the remainder 

of the 12th Street Landfill Site, compacted select clay fill was not required as a 

component of the final landfill cover system. 

5.5 GENERAL FILL 

General fill was utilized as a component in the final landfill cover system and access 

roads, as indicated in the As-Built Drawings (C-11). The final landfill cover system was 

comprised of a three-foot thick multi-layer cap. Of that three-foot thick multi-layer cap, 

general fill was placed at a thickness of 2 ft (24 inches) directly above the drainage 

geocomposite material. In addition, the general fill was also utilized for grading and 

backfill activities during the excavation of paper residuals located both on and off-site 

and the preparation of access roads. 

In accordance with the Final Design Report and design specification. Section 02320 -

FILL, CRA located a source of general fill from R Smith and Sons - Sand and Gravel, 

Trucking, located in Allegan, Michigan. 

5.5.1 FIELD TESTING 

In accordance with the CQAP, no field testing was required for general fill of the 

construction of the final cover system or the access roads. However, the on-Site field 
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engineer frequently performed visual inspections of the general fill as it was shipped, 

stockpiled and graded throughout the Site. The visual inspections were conducted to 

ensure conformance with the material specifications and to randomly collect samples of 

deliveries for analytical analysis. 

5.5.2 LABORATORY TESTING 

Representative grab samples were obtained from the general fill, prior to approving the 

supplier as a viable source for the RA activities. Throughout the RA activities, the 

approved general fill was sampled for grain size (to #200 sieve) - following ASTM D422, 

at a frequency of 1 sample per 1,000 CY of material shipped to the Site. A total of 

36 samples of general fill were collected for grain size analysis during the RA activities, 

between May and November 2010. Sieve analyses were conducted by InspecSol and 

SME. A complete inventory of the sieve analysis results are provided with the approved 

submittals for the RA, as presented in Appendix F. All 36 sieve samples of general fill 

were acceptable. 

Constant head hydraulic conductivity testing was not performed for the general fill 

because it was determined by the Engineer that the hydraulic conductivity would not 

affect the performance of the general fill material in its intended purpose at the Site. 

5.5.3 THICKNESS DOCUMENTATION 

As part of the surveying activities completed during the RA, the top of general fill under 

the access roads was surveyed at specific locations every 50 feet around the perimeter of 

the landfill. In addition, the top of general fill within the landfill cover system was 

documented on a maximum 50-foot grid, and at other key locations, including breaks in 

grade, toes of slopes, tops of slope, and at the limits of general fill placement by 

surveying or by hand-shoveling and measuring the observed thickness of general fill. 

The minimum acceptable thickness of general fill was 2 foot (-t-0.1 foot), which was 

verified in the field by CRA's Field Engineer and documented in the field notes. The 

minimum acceptable thickness data was also confirmed by comparing the contours of 

the general fill prior to and following placement in the form of an isopatch drawing 

provided on Figure 5.1. It should be noted that the isopatch drawing compares the top 

of the sand venting layer to the final contours and therefore shows a minimum thickness 

of 25 feet for the general fill and topsoil. The minimum acceptable thickness was 

achieved during the completion of the RA. 
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5.6 GRANULAR SOIL 

Granular soil includes selected granular and aggregate fill. Select granular fill refers to 

sandy material used in the gas venting and protective layers placed immediately below 

the geomembrane material within the multi-layer landfill cover system. Select aggregate 

fill refers to gravelly material used for gas pipe bedding, and for the surface course of 

the access road. 

During the course of the RA activities, the CRA field engineer observed the granular soil 

placement activities and documented any relevant observations to support certification 

of the following requirements: 

• Periodically observed loads of granular soil for general conformance to material 

specifications and to randomly collect samples for chemical and/or sieve analysis 

• In the event that granular fill was stockpiled on-Site prior to use, the field engineer 

observed and took appropriate measures to minimize any potential contamination 

by fines such as windblown particles and surface soil during the loading operations 

In accordance with the Final Design Report and design specification, Section-02320 -

FILL, CRA located a source of select granular and aggregate fill from Aggregate 

Industries, located in Wayland/Middleville, Michigan. 

5.6.1 FIELD TESTING 

In accordance with the CQAP, no field testing was required for select granular or 

aggregate fill for the construction of the final landfill cover system and the access roads. 

However, as stated above, the on-Site field engineer frequently performed visual 

inspections of the select granular or aggregate fill, as it was shipped, stockpiled, and 

graded throughout the Site. The visual inspections were conducted to ensure 

conformance with the material specifications and to randomly collect samples of 

deliveries for analytical analysis. 

5.6.2 LABORATORY TESTING 

Representative grab samples were obtained from the select granular and aggregate fill 

sources, prior to approving the supplier(s) as a viable source for the RA activities. 
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Throughout the RA activities, the approved select granular and aggregate fill was 

sampled in accordance with the sampling frequency identified below: 

Soil Type 
Select granular fill 
Select granular fill 
Select aggregate fill 
Select granular fill 
Select granular fiU 

Frequency 
1 per 1,000 CY (̂> 
1 per 2,500 CY W 

1 per 2,500 CY W 
1 total 

Parameter 
Grain Size 
Constant head 
hydraulic conductivity 
Direct shear test 
Direct shear test -
select granular 
fill / geomembrane 
interface 

Test Method 
ASTM D422 <") 
ASTM D2434 

ASTM D3080 
ASTM D6243/ 
ASTM D5321 

Notes: 

(a) For lesser volumes, a minimum of four samples were tested 

(b) Testing was required only to the #200 sieve 

(c) For lesser volumes, a minimum of two samples were tested 

Geoteclmical analyses were conducted by SME, while direct shear testing was 

conducted by TRI Environmental, Inc. A complete inventory of the completed analytical 

and geotechnical analysis results are provided with the approved submittals for the RA, 

as presented in Appendix F. 

A total of four samples of granular fill were collected for grain size analysis during the 

RA activities in September 2010. Five constant head hydraulic conductivity tests and 

four direct shear tests of granular fill were also conducted. All grain size, constant head 

hydraulic conductivity, and direct shear tests were acceptable. The direct shear results 

were compared to the design report. The friction angles determined through laboratory 

testing (as provided in Appendix F) were acceptable when compared to the Final Design 

requirements. 

Two interface friction tests were conducted at the interface of the granular fill and the 

geomembrane surface. The results of the interface friction tests are provided in 

Appendix F. The slope stability analysis in the Final Design Report indicated that an 

interface friction angle of 30 degrees for the granular fill versus geomembrane interface 

was used. The design was based on the peak friction angle. Therefore, the friction 

angles presented in Appendix F met the 30-degree requirement. 
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5.6.3 THICKNESS DOCUMENTATION 

As part of the surveying activities completed during the RA, the top of select granular 

and aggregate fill for the access roads/drainage swales was surveyed at specific 

locations every 50 feet around the perimeter of the landfill. The minimum acceptable 

thickness of select aggregate on top of the access roads was 1 foot (-FO.1 foot). The 

minimum elevation of the top of the access roads along the northern wetlands was 703.0 

ft AMSL. 

The thickness of the select granular fill for the final cover gas venting and protective soil 

layers was documented on a minimum 50-foot grid, and at other key locations, 

including changes in slope and at the limits of granular fill placement by surveying or 

by hand-shoveling and measuring the observed thickness of select granular fill. The 

minimum acceptable thickness of the select granular fill gas venting layer below the 

geomembrane was 6 inches (4-0.1 foot), which was achieved during the completion of 

theRA. 

5.7 TOPSOIL 

In accordance with the approved Final Design Report and Construction Specifications, 

the CRA Field Engineer observed topsoil placement activities and documented relevant 

observations to support certification of the following requirements: 

• Confirmation of the source and uniformity of the topsoil used. Soil excavation and 

placement was monitored for minimization of inorganic soil, which would not be 

compatible for the establishment of vegetation. 

• Grading and preparation of the topsoil to prepare it for suitable seeding. 

• Seeding, fertilizing, and mulching were performed in a timely manner. 

For the restoration and final layer of the multi-layer landfill cover system, CRA located a 

source of clean topsoil from R Smith and Sons - Sand and Gravel, Trucking, located in 

Allegan, Michigan and Aggregate Industries, located in Pullman, Michigan, in 

accordance with the Final Design Report and design specification, Section-02320 - FILL. 

A complete inventory of the completed analytical and geotechnical analysis results are 

provided with the approved submittals for the RA, as presented in Appendix J. 
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5.7.2 THICKNESS DOCUMENTATION 

As part of the surveying activities completed during the RA, the thickness of topsoil 

placement was documented on a 50-foot grid by surveying or by hand-shoveling and 

measuring the observed thickness of topsoil. The minimal acceptable thickness of 

topsoil was 6 inches (+/- 0.1 foot), which was which was verified in the field by CRA's 

Field Engineer and documented in the field notes. The minimum acceptable thickness 

data was also confirmed by comparing the contours of the top soil prior to and 

following placement. It should be noted that the isopatch drawing compares the top of 

the sand venting layer to the final contours and therefore shows a minimum thickness of 

25 feet for the general fill and topsoil. The minimum acceptable thickness was achieved 

during the completion of the RA. 

5.8 RIP RAP 

In accordance with the approved Final Design and Construction Specifications, the CRA 

Field Engineer observed rip rap placement activities and documented relevant 

observations to support certification of rip-rap placement for erosion protection along 

the river bank. 

In accordance with the Final Design Report and design specifications. Section 02372 

RIPRAP, CRA located a source of riprap from R. Smith and Sons - Sand and Gravel, 

Trucking, located in Allegan, Michigan. 

5.8.1 FIELD TESTING 

No field testing was required for rip rap in the CQAP. However, as stated above, the 

Field Engineer performed visual inspection of the rip-rap for conformance to material 

specifications. 

5.8.2 LABORATORY TESTING 

The approved rip-rap was inspected by InspecSol, in order to confirm that the approved 

source of rip-rap had a D50 of approximately nine inches and consisted of round (not 

angular) stones. In addition, no stones were allowed to be less than three inches in 

diameter or greater than 15 inches in diameter. 
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5.8.3 THICKNESS DOCUMENTATION 

The top of the rip rap was surveyed every 50 feet along the eastern side of the landfill at 

the same locations surveyed for the subbase grades. The rip rap thickness was 

determined at surveyed locations and reported in a tabular fashion. The minimal 

acceptable thickness was 2 feet, which was which was verified in the field by CRA's 

Field Engineer and documented in the field notes. The minimum acceptable thickness 

was achieved during the completion of the RA. 

5.9 GEOMEMBRANE 

In accordance with the Final Design Report and Construction Specifications, the selected 

and approved source of linear low-density polyethylene (LLDPE) geomembrane. Spec 

02072 - LLDPE Geomembrane, was supplied by Mid-America Lining, the approved 

liner installer. The manufacturer of the selected textured LLDPE was Agru-America Inc. 

The manufacturer supplied a quality control certificate for the textured LLDPE 

geomembrane used at the Site, in accordance with the pre-installation requirements 

included in the CQAP. The engineered approval for the use of the selected textured 

LLDPE is provided in Appendix F. As required by the Final Design, the liner material 

was supplied to the Site in factory sealed rolls. 

The ROD called for implementation of the final cover system using a 30-mil PVC 

geomembrane liner, but the approved final design made equivalent switch to a 40-mil 

LLDPE geomembrane liner. The reasons for the switch to the 40-mil LLDPE liner are 

explained in detail in Section 6.4 of the Final Design Report. 

5.9.1 PRE-INSTALLATION 

Prior to installation of the LLDPE geomembrane and final approval of the LLDPE 

geomembrane material to be used at the Site and included as part of the final landfill 

cover system, CRA reviewed the liner related submittals as outlined in Table 5.1 and 

pre-installation submittals submitted related to the liner installation that were reviewed 

and approved by CRA include the following: 

• Raw materials submittals 

• Manufacturer's quality control certificate 
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• Geomembrane manufacturer/production information 

• Proposed installation panel layout diagram 

The pre-installation submittals are discussed below, or within the following subsections 

as appropriate. 

The certificate of analysis completed by Chevron-Phillips Chemical Company, LP was 

included with the manufacturer's control certificate confirmed that the LLDPE 

geomembrane, which is referred to as MICROSPIKE LLDPE, met and exceeded the 

pre-installation requirements identified in the CQAP. Based on the certificate of 

analysis, the selected LLDPE has a density ranging between 0.919 g /mL and 0.935 g/mL 

and a melt index (ASTM D1238) of 0.35 g/10 min. 

Prior to the use of the geomembrane material, two samples were submitted to TRI 

Environmental, Inc., a geosynthetics laboratory for destructive seam testing as described 

in the field testing requirements of the CQAP. The geosjmthetic analysis results were 

reviewed, compared against the requirements included in the CQAP, and approved by 

CRA, prior to the shipment of the geomembrane LLDPE material. 

Prior to installation of the geomembrane , a pre-installation meeting was held at the Site, 

as discussed in Section 5.2.2. 

5.9.2 INSTALLATION 

Prior to the installation of the geomembrane material, CRA Services had completed the 

placement of the select granular gas venting layer. During the pre-installation meeting, 

Mid-America inspected the Site and issued written approval that the proposed surface 

for liner installation was acceptable, copies of which are provided in Appendix F. 

During the course of the installation both Mid-America and the CRA Field Engineer 

routinely inspected the Site for any unacceptable areas requiring repair prior to 

geomembrane installation. The CRA Field Engineer also inspected any areas softened 

by precipitation and documented daily observations in the daily reports. In the event 

that any unacceptable areas were identified, CRA Services performed the required 

repair activities. Following the repairs, Mid-America re-inspected and approved the 

area for geomembrane installation. 

During the installation of the geomembrane material, the CRA Field Engineer 

documented various aspects of the installation process in their field note book. The 
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CRA Field Engineer's notes were routinely checked with Mid-America (a least daily) to 

ensure all relevant information was captured within Mid-America's documentation. 

Therefore, only Mid-America's field notes are provided in Appendix J to eliminate 

duplication. 

Based on the Site characteristics. Site-specific proposed and final panel layout drawings 

for the geomembrane installation were prepared and submitted by Mid-America. The 

approved panel layout drawings are included in Appendix F. CRA incorporated this 

information into As-Built Drawing C-04, which presents the panel layout as it was 

constructed. The panel layout drawing included a numbering scheme that identified the 

order of panel placement. During the installation of the geomembrane material, the 

CRA Field Engineer recorded the roll number, location, and date of each geomembrane 

panel installed. During the installation, the weather forecast was monitored frequently. 

Geomembrane panels were not installed during precipitation events, in the presence of 

excessive winds, or over ponding water. During the course of the installation there were 

several areas located along the north side slope of the landfill, where moist conditions 

were noted on various dates, due to the lower elevation of this area. For areas where 

there was moisture presence, the contractor placed a scrap piece of liner beneath the two 

panels of liner being seamed to prevent moisture from the subgrade from affecting the 

current seam construction. This was not an altered technique; however, the piece of 

scrap liner was added to support the welder when traveling over softer areas. 

5.9.2.1 DEFECTS/REPAIRS/EXAMINATION OF REPAIRS 

During the installation of the geomembrane material, all seamed and non-seamed areas 

were examined and documented by the CRA Field Engineer, for the identification of any 

defects, holes, blisters, undispersed raw materials, and any signs of contamination of 

any foreign matter, which was recorded in the daily reports. 

Each suspected area identified was non-destructively tested using the vacuum box test 

method described in the CQAP. Any areas found to fail the non-desttuctive testing 

were flagged or marked by the CRA Field Engineer for repair. For any identified areas 

failing a non-destructive field test, or for those areas identified during seaming that 

failed a destructive field test, repairs were made following the identified procedures 

included in the CQAP. The repair procedures, materials, and techniques were 

previously approved with the approval of Mid-America as the liner installer. Logs of all 

destructive tests, non-destructive tests, and repairs are presented in Appendix J. The 

repair log in Appendix J included four repairs on seams where there was no 

corresponding non-destructive test. For these instances, repairs had been made on an 
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adjacent seam where a non-destructive test was conducted and the repair overlapped 

onto the non-tested seam, resulting in any discrepancies. 

Each repaired areas was numbered and recorded by the CRA Field Engineer. Each 

repair area was then non-destructively tested according to the techniques included in 

the CQAP. Repaired areas passing the non-destructive field testing were considered 

adequately repaired. Areas which failed the non-destructive field test were redone 

following the above noted process and re-tested. 

The CRA Field Engineer conducted oversight of the entire geomembrane installation 

procedures and ensured that during seaming or the placement of the geomembrane 

panels did not create any large wrinkles. 

CRA Services excavated and secured the geomembrane LLDPE liner material within the 

anchor trench as specified in the Final Design Report and Construction specifications. 

5.9.3 FIELD SEAMING 

Field seaming was conducted in accordance with the CQAP. During the RA activities, a 

total of 15,445.5 linear feet of panels were field seamed from September through 

October 2010. The panel seaming forms for each seam are included in Appendix J. It 

should be noted that while the panel seaming forms do not include Panel Seam 57/59 as 

being seamed, the seam is listed in the non-destructive field test log as being 

successfully tested. The CRA Field Engineer observed the field seaming and field 

testing procedures of all seams installed at the Site, hx general, the installation of all 

geomembrane LLDPE panels forming one continuous layer oyer the 12th Street Landfill 

Site was tested for 100 percent of the covered area by non-destructive field seam testing 

of all adjacent panels of geomembrane (i.e., all seams were non-destructively seam 

tested). This non-destructive testing was conducted to document that no opening or 

gaps between any two panels occurred during the installation. In addition, destructive 

seam testing was performed at a routine interval, as specified in the CQAP, for 

determining the strength and mode of failure of field seams in both the shear and the 

peel modes. 

During the installation of the geomembrane, trial welds were typically performed at the 

beginning of the work day, and in the early afternoon. In accordance with the Final 

Design Report and Construction specifications. Section 02072 - Linear Low Density 

Polyethylene (LLDPE) Geomembrane, trial welds on non-deployed geomembrane seams 

were to be made at the beginning of each seaming period and at least every five hours 
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during continuous operation with each welding device in use. In accordance with the 

specification, all seaming was conducted within 5 hours of the last trial weld each day. 

Summaries of the trial welds and panel seaming are presented in Appendix J. 

In accordance with the CQAP, the seam layout, seaming equipment, seaming personnel 

qualifications, and the overlapping and temporary bond between geomembrane panels, 

were inspected and approved by the CRA Field Engineer, in accordance with the 

specification included in the CQAP. In addition, the CRA Field engineer monitored the 

weather conditions during the installation of the geomembrane layer, to ensure that Site 

weather was consistent with the requirements established in the CQAP. The 

non-destructive and destructive seam testing indicated that seaming was adequately 

performed for all seams. 

The CRA Field Engineer conducted oversight of all seaming activities completed on-Site, 

including test seaming. In addition, the CRA Field engineer observed and recorded the 

results of the non-destructive testing, including Air Pressure Testing, and Vacuum Box 

Testing completed at the Site. 

For the destructive testing completed, the CRA Field Engineer selected locations 

throughout Site at their discretion at a minimum frequency of one sample location per 

500 linear feet of cumulative seam length. At total of 36 destructive tests were 

performed along the seams. With a total seam length of 15,445.5 linear feet, the 

frequency of destructive testing was one test per 429 linear feet of cumulative seam 

length. The results of the destructive testing are included in Appendix J. A summary of 

the destructive testing, including the seam where each test was conducted, is provided 

in Table 5.2. For each destructive seam testing location, the CRA Field Engineer 

conducted oversight of the sample collection, which included the cutting and removal of 

a 12-inch wide by 40-inch long, running in the direction of the seam. The sample was 

then cut into the following segments for the following distribution and analysis: 

• A sample, 12 inches by 12 inches, was kept by the installer for on-Site peel and sheer 

destructive testing 

• A sample, 16 inches by 12 inches, was subniitted for geosynthetic testing 

• A sample, 12 inches by 12 inches, was kept by CRA for record storage 

Following the selection of the destructive field tests, each hole was immediately repaired 

following the procedures identified in the CQAP. 
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A complete inventory of the destructive field testing and laboratory testing results are 

included in the approved submittals, included in Appendix F. During the installation of 

the geomembrane layer at the 12th Street Landfill Site, all seams were determined to 

meet or exceed the seam acceptance criteria, identified in Table 10-2 of the CQAP. 

5.9.4 POST-INSTALLATION 

Following the installation of the geomembrane LLDPE layer, it was surveyed at key 

locations, including the limits of geomembrane installation, the corners of every panel, 

and the location of every repair. 

During the course of the geomembrane (and drainage geocomposite) installation, once 

geosynthetic results were received from the geosynthetic laboratory, CRA Services 

began placing the appropriate general fill over the geomembrane and drainage 

geocomposite to provide protection against ultraviolet degradation, provide thermal 

installation, and protect against any form of physical damage. A 24-inch (2-foot) layer of 

general fill was graded over the geomembrane and drainage geocomposite layers, in 

order to protect these materials from the tracks of the heavy grading equipment. 

5.10 DRAINAGE GEOCOMPOSITE 

Following completion of the geomembrane installation, a drainage geocomposite 

material was placed over the entire top of the landfill and the side slopes. This drainage 

material was placed in order to direct any accumulated water toward the perimeter 

drainage swales. In accordance with the Final Design Report and Construction 

specifications, the selected and approved source of geocomposite was supplied by 

SKAPS Industries. The engineer's approval for the use of the selected geocomposite is 

provided in Appendix F. 

5.10.1 PRE-INSTALLATION 

The geocomposite was supplied in factory sealed rolls to the Site. The CQAP identifies 

the testing that was required for the drainage geocomposite material. Testing completed 

by the manufacturer prior to delivery to the Site included mass per unit area; thickness; 

density; tensile strength; ply adhesion; and transmissivity. These testing results were 

provided by the contractor as a submittal. CRA reviewed all submittals and approved 
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the use of the geocomposite for the Site. The submittals for the drainage geocomposite 

are provided in Appendix F. 

As each roll of geocomposite was delivered to the Site, the CRA Field Engineer 

inspected each roll and recorded the supplier, style, length and width, batch or lot 

number, nominal product thickness, a date of manufacture, and roll number, and 

recorded this information in the daily reports. 

All geocomposite rolls were tarped during storage and stockpiled on-Site to ensure 

protection from precipitation, ultraviolet radiation, strong oxidizing chemicals, acids or 

bases, flames, temperature and soiling. 

5.10.2 INSTALLATION 

The installation of the geocomposite materials was completed in accordance with the 

CQAP. The CRA Field Engineer inspected the placement of all geocomposite materials, 

in order to ensure that no potentially harmful foreign objects were present below the 

geocomposite. 

During placement of the drainage geocomposite, the material was visually inspected 

and the product tags removed from each individual roll to cross-check against the 

submittal (and material unloaded at the Site upon delivery). 

5.10.3 POST-INSTALLATION 

Following the installation of the geocomposite materials, the CRA Field Engineer 

performed a final visual inspection of the areas requiring geocomposite installation. The 

CRA Field Engineer identified any areas requiring repair or replacement, prior to the 

placement of soil cover materials. 

5.11 GEOTEXTILE 

In accordance with the Final Design Report and Construction specifications, the selected 

and approved source of geotextile. Section 02376 - Geotextiles, was supplied by Price 

and Company. The engineer's approval for the use of the selected geotextile is provided 

in Appendix F. The geotextile was utilized on-Site between the selected aggregate fill 

and the general fill of the access roadway and underneath any placed rip rap, while the 
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non-woven geotextile was used between the passive gas vent pipe backfill and the 

geomembrane. Geotextile was used in the cover system design to separate stone and rip 

rap material from finer grained material at various locations. Geotextile was not used in 

the liner construction (i.e., as a protective layer for the geomembrane) because a 

geocomposite with the geotextile attached was used as the drainage layer. 

5.11.1 PRE-IN STALL ATION 

The geotextiles were supplied in factory sealed rolls to the Site. Prior to receiving the 

rolls of geotextiles, the supplier submitted a manufacturer's quality control plan to 

ensure that the geotextile was free of holes or any signs of contamination from foreign 

matter, and that no needles used for punching were present. In addition, the 

manufacturer also supplied a certification report documenting the performance of the 

geotextiles in accordance with the testing methods and material specifications identified 

in the Final Design Report and CQAP. CRA reviewed these submittals and approved 

the use of the geotextiles for the Site. 

As each roll of geotextile was delivered to the Site, the CRA Field Engineer inspected 

each roll and recorded the supplier, style, length and width, batch or lot number, 

nominal product thickness, a date of manufacture, and roll number, and recorded this 

information in the daily reports. 

All geotextile rolls were tarped during storage and stockpiled on-Site to ensure 

protection from precipitation, ultraviolet radiation, strong oxidizing chemicals, acids or 

bases, flames, temperature and soiling. 

5.11.2 INSTALLATION 

The installation of the geotextile materials was completed in accordance with the CQAP. 

The CRA Field Engineer inspected the surface soil materials and placement of all 

geotextile materials, in order to ensure that no potentially harmful foreign objects were 

present below the geotextile. 

5.11.3 FIELD SEAMING 

The geotextile was placed continuously across the landfill, with approximately 6 inches 

of overlap occurring between panels throughout the Site. The seams were continuously 
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sewn with a similar geotextile material. The CRA Field Engineer ensured that the 

placement and seaming of the geotextile were conducted in accordance with the CQAP. 

5.11.4 POST-INSTALLATION 

Following the installation of the geotextile materials, the CRA Field Engineer performed 

a final visual inspection of the areas requiring geotextile installation. The CRA Field 

Engineer identified any areas requiring repair or replacement, prior to the placement of 

soil cover materials. Following the inspection, CRA Services graded soil cover materials 

over the geotextile in a manner to ensure no damage was caused to the geotextile, there 

was no slippage of the geotextile on underlying layers, and to ensure that no excessive 

tensile stresses were imposed on the geotextile. 

5.12 EROSION CONTROL MATTING 

In accordance with the Final Design Report and Construction Specifications, 

North American Green supplied approved erosion control matting materials to the Site. 

Based on the final design drawings. North American Green SC-150 was installed in all 

approved locations. In addition, based on the project delays encountered and due to 

inclement weather conditions, additional erosion control matting was installed at the 

Site, as a proactive approach to ensure minimal erosion damage throughout the fall, 

winter and spring thaw. 

The area adjacent to the TCRA area was previously covered with Enkamat. This 

material was removed during the grading activities and replaced with North American 

Green SC-250 erosion control blanket upon final completion of the project. 

As previously discussed in the design modifications section, CRA Services installed the 

following additional erosion control matting at the Site: 

• North America Green DS-150 blanket was installed on the identified 4H:1V side 

slopes 

• North American Green S-150 blanket was installed from the top of outer berm of the 

drainage swale to the wetland area on the north side of the Site 

• North American Green SC-250 was installed within the drainage swales on the north 

side of the Site 
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• North American Green SC-250 was installed in place of the Enkamat that was 

removed during the grading activities 

Approved material specifications for erosion control matting utilized at the Site, are 

included in Appendix F. In addition, a memorandum documenting the additional 

erosion control matting installed throughout the Site, is included as part of monthly 

Progress Report No. 9 for the month of November 2010, included in Appendix H. 

5.12.1 PRE-INSTALLATION 

During delivery, the CRA Field Engineer performed an inspection of the delivered 

erosion control materials for the Site to ensure that the rolls were individually wrapped 

and free from any damages potentially caused from shipment. In addition, the CRA 

Field Engineer ensured that the unloading and storage of the erosion control matting 

was conducted in accordance with the CQAP. All materials were stored in a manner to 

protect the material from precipitation, ultraviolet radiation, including sunlight, strong 

oxidizing chemicals, acids and bases, flames, and temperatures above 160 degrees 

Fahrenheit. The CRA Field Engineer also documented the roll and batch number of the 

erosions control materials utilized at the Site. 

Prior to the installation of erosion control matting at the Site, the CRA Field Engineer 

inspected all installation areas to ensure that the graded areas were free of any loose 

objects or rills and/or ruts in the Site fill that could damage the erosion control matting. 

5.12.2 INSTALLATION 

Installation of erosion control materials were conducted in accordance to the CQAP, 

which references installation methods consistent with the erosion control matting 

Manufacturer's specifications. The CRA Field Engineer inspected the installation of the 

erosion control matting materials, to ensure that installation was conducted in 

accordance with the CQAP. Each roll of the erosion control matting was overlapped by 

at least 4 inches and was installed in a shingled pattern across the Site. Final pinning 

(staking) of the erosion control matting was conducted in accordance with the 

Manufacturer's specifications, with an approximate 3-foot to 5-foot spacing interval. 
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5.12.3 POST-INSTALLATION 

Following the installation of erosion control matting, the CRA Field Engineer and CRA 

Services, conducted a thorough inspection of the entire area to look for any areas of 

damage or defects in the erosion control matting and to ensure that the installation, 

including overlapping and pinning, were conducted in accordance with the CQAP 

and/or Manufacturer's specifications. There were no areas of damage observed during 

this inspection. In addition, the installation of the erosion control matting was observed 

to have been correctly installed. 

5.13 PIPING 

Piping materials used for the construction of the passive landfill gas vents were 

consistent with the Final Design Report and Construction Specifications, Section 02506 -

Landfill Gas Vents. Materials used met the reference standards, ASTM D1785. 

Installation of the passive landfill gas vents were completed in accordance with the 

Design drawings. 

The below-ground vent pipes and above-ground riser pipes and pipe fittings were 

constructed of 4-inch diameter, ASTM D1785 Schedule 40 PVC pipe. Below-ground bent 

pipes were drilled with 1/4-inch holes, in 4 rows, spaced at 4 inches and staggered along 

pipe. Section 6.6.1 of the Final Design Report and the design drawings called for 

Schedule 40 piping, while Section 02506 called for Schedule 80 piping. It was decided 

that Schedule 40 piping w^ould be acceptable and was used for the installation of the gas 

vents. The annular space between boreholes and vent pipes were filled with %-inch pea 

gravel and sealed with a bentonite seal. Bentonite grout and a concrete collar were 

installed to complete each vent. 
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6.0 HEALTH AND SAFETY AND CONSTRUCTION MONITORING 

6.1 FUGITIVE DUST MONITORING 

During Implementation of the RA construction, the ROD for the 12th Street Landfill 

required compliance with the administrative rules promogulated pursuant to Part 55, 

Air Pollution Control, of the Natural Resources and Environmental Protection 

Act (NREPA). Specifically, total emissions • from the Site needed to comply with the 

secondary risk screening level (SSRL) for PCBs of 0.02 micrograms/cubic meter (jag/m^), 

at the OU-4 perimeters not adjacent to an industrial property or public roadway. At the 

OU-4 perimeters adjacent to an industrial property or public roadway, total emissions 

needed to comply with a concentration that were 10 times the SSRL (0.2 iig/m^). In 

addition, fugitive dust emissions must have complied with the National Ambient Air 

Quality Standard (NAAQS) for particulate matter of 150 |J.g/m3, over a 24-hour period of 

exposure. 

Although the potential for dust generation was low due to the moist condition of paper 

residuals and sandy native soil, preventative measures were used to control fugitive 

dust during construction activities, including watering frequently traveled unpaved 

roads and soil, as w^ell as working surfaces, as needed. These proactive measures 

minimized fugitive dust and reduced the potential for Part 55 SSRL or NAAQS 

exceedances. In addition, real-time measurements of particulate concentrations in the 

air were used to demonstrate compliance with both 150 jxg/m^ NAAQS for particulate 

matter and with the Part 55 SSRLs for PCBs. 

During the implementation of the RA, real-time air monitoring was performed around 

the perimeter of the landfill Site and in the vicinity of active Site operations, including 

excavation, grading, tilling, and material placement of the landfill cover system. 

Real-time air monitoring was conducted on a daily basis of the RA, until the gas venting 

layer had been completely installed across the entire landfill. The exact location of the 

monitoring stations changed daily and the locations were documented on the Daily Air 

Monitoring Log Sheets. 

During the course of the RA, no exceedances of the above noted air quality standard 

were encountered at the perimeter of the landfill. For the air monitoring conducted in 

the vicinity of the of the active excavation areas, the presence of elevated VOCs were 

noted during the excavation of test pits to locate the pipeline, in the northeast portion of 

the wetlands. No other elevated air monitoring readings were encountered during the 

course of the active Site activities. PCBs were not detected above the applicable 

standards throughout the course of the RA activities. The health and safety air 
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monitoring logs, in the form of the Daily Air-Monitoring Log Sheets, are provided in 

Appendix K, which include the air monitoring results and locations for each day 

monitoring was conducted. The air monitoring program did not require air monitoring 

program samples to be sent to an off-Site laboratory. 

6.2 SURFACE WATER MONITORING 

The selected remedy for OU-4 included the removal of residuals from the former 

powerhouse channel and the construction of an erosion control system along the river. 

The removal of the residuals from the former powerhouse channel was completed in 

2007 and is documented in the Emergency Response Plan Documentation Report 

(RMT, 2008a), included in Appendix A. As part of the work in 2007, a portion of the 

permanent erosion control system was installed that consisted of the placement of rip 

rap at the base of the eastern slope of the landfill. 

As part of the RA activities completed in 2010, a drainage swale w^as constructed at the 

southeast extent of the landfill footprint. The drainage swale was designed and 

constructed to discharge surface water runoff from the southern portion of the landfill to 

discharge to the Kalamazoo River. During the construction of the drainage swale, 

grading of a portion of the Kalamazoo River bank was required. This involved the 

removal of some of the existing rip rap installed in 2007. Following the construction of 

the drainage swale, CRA installed additional riprap along the bank of the river. 

The scope of the 2010 RA activities did not include surface water monitoring during the 

construction of the cover system since the construction activities did not directly affect 

the river. However, during the removal of materials that washed out into the 

Kalamazoo River (as discussed in Section 3.6), field observations of surface water 

turbidity in the Kalamazoo River were made upstream and downstream of the work 

zone (i.e., the southern drainage swale discharge to the Kalamazoo River located 

adjacent to the MDNR property) to assess potential adverse impacts on water quality. 

No observances of changes in turbidity from the downstream station exceeded twice the 

measured turbidity at the upstream sampling location. The turbidity data was also 

supplemented by visual inspections of water quality during the construction activities. 

During the removal of washed out material from the drainage swale along the 

Kalamazoo River on November 10, 2010, CRA conducted field turbidity measurements 

of the surface water, both upstream and downstream of the southern-most outlet. 

Turbid conditions were only observed for approximately 30 minutes during the 

construction work of the drainage swale. 
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The upstream and downstream locations were approximately 150 to 200 feet from the 

work area. The surface water samples were collected using a plastic container attached 

to a telescopic extension pole, such that the samples could be obtained from shore. The 

samples were collected from approximately the same depth below the water surface at 

both the upstream and downstream locations. The samples were measured using a 

hand-held turbidity meter in the field. 

Turbidity readings were taken from the upstream and downstream locations at these 

times: 

• Prior to the placement of any equipment or materials directly adjacent to the 

Kalamazoo River 

• Every hour during the installation of the riprap along the river's edge 

Additional readings were collected, as required, based on field conditions and visual 

observations. Due to Site conditions during the construction activities of the drainage 

swale, an initial plume of silt and fines from the existing rip rap was created at the start 

of the excavation activities. At no time were the native soils along the bank and 

sediments along the bed of the Kalamazoo River excavated or disturbed. Due to the 

observed high water level and flow rate of the Kalamazoo River during the drainage 

swale construction, the turbidity plume dispersed entirely prior to passing the 

downstream sampling location and the Site limits. No elevated turbidity readings were 

observed during the drainage swale construction activities. The recorded turbidity 

readings on November 11, 2010 were as follows: 

Time 

14:12 

14:36 

16:03 

Upstream Turbidity (NTU) 

2.31 

3.03 

2.20 

Downstream Turbidity (NTU) 

1.65 

1.84 

1.92 

In addition to the surface water monitoring conducted in the Kalamazoo River, the 

temporary erosion control structures (e.g., silt fence) were visually inspected daily and 

after rain events greater than 0.5 inches in a 24-hour period. Necessary repairs were 

performed as soon as practicable, given the site conditions and weather. 
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7.0 INSTITUTIONAL CONTROLS 

7.1 DEED RESTRICTIONS 

The ROD required that deed restrictions be imposed on the 12th Street Landfill property 

as necessary to appropriately restrict future land use pursuant to Section 20120a (l)(i) of 

the NREPA (i.e., for "limited industrial" land use). The SOW stated that Weyerhaeuser 

was to rely upon the Restrictive Covenant for the 12th Street Landfill property that was 

filed on April 23, 2004, and that, if any deed restrictions were needed on adjacent 

properties, Weyerhaeuser shall attempt to obtain such deed restrictions in accordance 

with Section IX of the Consent Decree. Although the SOW states that the Restrictive 

Covenant for the 12th Street Landfill was filed on April 23, 2004, the Declaration of 

Restrictive Covenants and Environmental Protection Easement was found to have been 

recorded by the Allegan County Registrar of Deeds on March 25, 2005. 

The March 25, 2005, Declaration of Restrictive Covenants and Environmental Protection 

Easement (Deed Restrictions) granted certain land use or resource use restrictions for the 

12th Street Landfill property. These Deed Restrictions were granted by and between 

Plainwell, Inc., the MDNR; and the U.S. EPA as a third-party beneficiary. Weyerhaeuser 

Company, as a subsequent title holder of the property, was subject to the requirements 

of the Owner in the Deed Restrictions. A copy of the Deed Restrictions is provided in 

Appendix A. 

In general, the Deed Restrictions prohibit uses of the property that are not compatible 

with the property's zoned industrial land use designation, the limited industrial land 

use category under Section 20120a(l)(i) of the NREPA, or other use that is consistent 

with the assumptions and basis for the cleanup criteria developed pursuant to 

Section 20120a(l)(i) of the NREPA. Specifically, the Deed Restrictions prohibit the 

following uses of the landfill property: 

a. A residence, including any mobile home or factory-built housing, constructed or 

installed for use as residential human habitation 

b. A hospital for humans 

c. A public or private school for persons under 21 years of age 

d. A daycare center for children 

e. Any purpose involving residential occupancy on a 24-hour basis 

f. Any other use that would disturb or penetrate the landfill cover or erosion 

control system as set forth in the ROD 

056393(8) 77 CONESTOGA-ROVERS & ASSOCIATES 



The Deed Restrictions also prohibit the following activities on the landfill property: 

• Any excavation, drilling, penetration, or other disturbance of the surface or 

subsurface soil on the property, except as necessary for compliance with the O&M 

Plan, or conducted in accordance with any work plan approved or modified by the 

U.S. EPA, with MDEQ concurrence. 

• Any construction of building on the property unless plans are submitted to, and 

approved by, the MDEQ and the U.S. EPA. 

• Any activity that may interfere with any element of the ROD, including the 

performance of the operation and maintenance activities, monitoring or other 

measures necessary to ensure the effectiveness and integrity of the remedy. 

The Deed Restrictions also require that vegetation and other materials be kept clear of 

the permanent markers, and that all soil, media, and debris on the property be managed 

in accordance with the applicable requirements of Section 20120c of the NREPA; 

Part 111, Hazardous Waste Management, of the NREPA; Subtitle C of the RCRA; and other 

relevant state and federal laws. 

7.2 FENCING AND GATES 

Fencing and a gate was installed along 12th Street. The MDNR had established a 

perimeter fence between 12th Street and a small square section of property adjacent to 

the landfill. The two fences deter pedestrians and vehicular traffic from entering the 

landfill. The locations of the fencing and swing gate installed as part of the project are 

shown on Drawings C-01 and C-05. 

In accordance with the ROD, permanent markers will be placed along the property 

boundaries describing the area of the OU-4 and the nature of any restrictions. Warning 

signs will also be posted on the fence every 200 feet and on all entry gates. The number, 

content, and location of the permanent markers and warning signs will be presented to 

the U.S. EPA for approval prior to their installation. 

7.3 SUMMARY OF OMM PLAN 

On May 6, 2011, a version of the OMM Plan was submitted to U.S. EPA and MDEQ for 

the implementation of long-term monitoring, discussed below, for the 12th Street 

056393(8) 78 CONESTOGA-ROVERS & ASSOCIATES 



Landfill Site. As of the date of this CRAR, the OMM Plan has not been approved by 

U.S. EPA. During the Final certification Inspection, U.S. EPA indicated that additional 

time is required to complete their review. However, based on a request of both 

U.S. EPA and MDEQ, groundwater monitoring activities have been conducted in 

October/November 2011, February 2012, April 2012, and June 2012, in accordance with 

the following OMM Plan summary. 

In accordance with the Final Design Report and PSVP, CRA developed an OMM Plan, 

which includes the objectives of the OMM program, which are to ensure the effective 

operation and maintenance of the following in a manner that ensures their long-term 

reliability toward meeting the objectives of the remedial design and the ROD: 

» Landfill cover 

• Erosion control system 

• Site access controls 

• Passive gas venting system 

• Gas monitoring system 

• Groundwater monitoring system 

• Staff gauge measurements 

As part of the OMM activities, regular inspection and required maintenance of the above 

noted components of the RA would be performed. The OMM Plan includes proposed 

scheduling for conducting inspections and implementing corrective actions to repair and 

maintain the above noted components. 

In addition, the OMM Plan includes protocols for implementing long-term groundwater 

and landfill gas monitoring at the Site. The following provides a summary of the long 

term groundwater and landfill gas monitoring program. In addition, the following 

includes a summary of the vertical aquifer sampling (VAS) activities completed at the 

Site, as part of the RA, prior to the installation of the groundwater monitoring well 

network. 

7.3.1 SUMMARY OF VAS/FOLLOW-UP GROUNDWATER 
SAMPLING ACTIVITIES 

As part of the Final Design Report and the requirements identified in the CD and ROD, 

a series of groundwater monitoring points were required to be installed around the 
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perimeter of the landfill, to monitor groundwater quality and the long-term reliability of 

the RA. In order to ensure the reliability of the RA, the Final Design Report and ROD 

required that groundwater collected from the Site be compared against Michigan 

Act 451 - Part 201 Groundwater Surface Water Interface (GSI) criteria, therefore, well 

screen are required to be located at a depth interval that is representative of the highest 

concentrations of potential Site constituents present in groundwater, in accordance with 

Michigan Administrative Rule R 299.5716. To accomplish this requirement to screen 

wells in the zone of highest potential impact. Vertical Aquifer Sampling (VAS) was 

performed at the Site, prior to the installation of the long-term groundwater monitoring 

well network. The following discusses the VAS sampling completed by CRA at the Site, 

which was conducted in November 2010 and summarized in a memorandum submitted 

to U.S. EPA and MDEQ, dated January 11, 2011. 

VAS was performed at a total of 10 proposed groundwater monitoring locations 

(MW-101 to MW-110). VAS sampling was conducted at each proposed monitoring well 

location in order to determine the depth interval that is representative of the highest 

concentrations of potential Site constituents present in groundwater, in accordance with 

the Final Design. Vertical profiling was performed at 5-foot intervals from the water 

table to a depth of 40 feet below the water table. VAS was performed using a Geoprobe 

groundwater sampler and low-flow sampling techniques, in accordance with the Final 

Design Report. 

Groundwater samples were analyzed in the field for pH, oxidation-reduction potential 

(ORP), dissolved oxygen (DO), conductivity, temperature, and turbidity. Samples were 

collected and submitted for laboratory analysis of volatile organic compounds (VOCs), 

PCBs, and total analyte list (TAL) metals. The VAS analytical results are presented in 

Table 7.1 through Table 7.10 and were compared to Michigan Act 451, Part 201 

Groundwater: Residential and Industrial Commercial Generic Cleanup Criteria 

identified by MDEQ RRD Operations Memorandum No. 1, updated January 23, 2006, 

pursuant to 1994 PA 451 as amended. 

Based in general on the VAS analytical results, proposed well screen depth intervals at 

each groundwater monitoring well location were identified and submitted to U.S. EPA 

and MDEQ for review and approval. The proposed depth of each well screen interval 

was selected based on an evaluation of the analytical data, which determined the VAS 

results that best represented the highest concentrations of potential landfill constituents 

present in groundwater at each location. 
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At each monitoring well location, the selection of each proposed screen interval was 

based on the presence of following parameters: 

• Highest concentration of PCBs 

• Presence of mercury 

• Highest concentration of VOCs 

• Highest concentration of TAL Metals 

Based on U.S. EPA and MDEQ review and comments on the evaluation of the VAS 

analytical data, a total of 15 groundwater monitoring wells were approved and installed 

at the Site, as identified in Figure 7.1. The groundwater monitoring well network 

includes seven shallow monitoring wells and eight monitoring wells installed to various 

deeper depths. The installation of the well screen at each monitoring well location was 

completed in accordance with the Final Design Report. It should be noted that the VAS 

sampling included a location along the northern property boundary of the MDNR 

property, however, upon review of the data and groundwater flow directions, it was 

determined that a permanent monitoring well location was not needed in tWs area. 

Therefore, the final configuration of the monitoring network includes nine locations (i.e., 

MW-101 through MW-109). A copy of the memorandum presenting the VAS data, 

including the original ten VAS locations, is provided in Appendix O. 

Following the installation of the monitoring well network, MDEQ requested that a 

follow-up round of groundwater sampling to the November 2010 VAS be completed at 

the Site, prior to implementing the OMM Plan. The purpose of the follow-up 

groundwater sampling was to determine whether addition groundwater monitoring 

wells or deeper sampling intervals should be installed or investigated, respectively. 

In March/April 2011, CRA performed a round of groundwater sampling of the 

monitoring well network at the Site. CRA summarized the findings of this additional 

round of sampling in a memorandum, submitted to U.S. EPA and MDEQ, dated 

August 12, 2011. Groundwater samples were analyzed in the field for pH, ORP, DO, 

conductivity, temperature, and turbidity. Samples were collected and submitted for 

laboratory analysis of TCL VOCs, PCBs, and TAL metals. The April 2011 analytical 

results are presented in Table 7.11. Both the April 2011 and November 2010 VAS 

analytical results were compared to Michigan Act 451, Part 201 Cleanup Criteria and 

Part 213 Risk-based Screening Levels: Residential and Non-Residential Generic Cleanup 

Criteria, identified by MDEQ RRD Operations Memorandum No. 1, updated March 25, 

2011, pursuant to 1994 PA 451 as amended. 
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Based on a comparison of the April 2010 analytical results against the VAS analytical 

results, the following observations can be made: 

• In both the April 2011 and November 2010 analytical results, PCBs were not detected 

at or above the applicable criteria. Only two detections of PCBs were noted in the in 

April 2011 analytical results (i.e., MW-106D and MW-108S), at concentrations which 

were an order of magnitude lower than those detected during the VAS sampling and 

below the detection limit for PCBs in groundwater. 

• Mercury was previously detected in the November 2010 VAS analytical results at 10 

of 15 VAS intervals, at concentrations above the GSI. During the April 2011 

sampling event, mercury was not detected in any of the groundwater samples. It 

should be noted that the low level sampling protocol for mercury was not used 

during the follow up sampling event so that a true comparison could be made to the 

November 2010 VAS analytical results. Therefore, the detection limit for mercury is 

above the GSI criteria. Low level mercury sampling method will be used during the 

OMM sampling to evaluate compliance with Part 201 GSI criteria. 

• In both the April 2011 and VAS analytical results, very few VOCs were detected in 

the groundwater samples. For those parameters that were detected, all detections 

were well below^ the applicable criteria. 

• Various TAL metals (aluminum, chromium, copper, iron, lead, manganese, and 

vanadium) were consistently detected throughout the VAS samples at 

concentrations exceeding both the residential and non-residential generic criteria. 

Fewer detections were noted in the April 2011 analytical results. Of the TAL metals 

detected in the April 2011 analytical results, only aluminum, iron, and manganese 

were detected at concenttations exceeding the residential and non-residential generic 

criteria. 

• A comparison of the results for the deep sampling interval locations (i.e., VAS versus 

April 2011 groundwater sampling), presented in the below table, show that the 

parameters which were driving the well screen placement at these locations were not 

detect or not present at levels which are of significant concern and therefore further 

evaluation at lower elevations is not warranted. 
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Locatio}t 

MW-IOID 

MW-102D 

MW-104D 

MW-105D 

MW-106D 

MW-108D 

VAS Driver 

TAL Metals 

PCBs, Hg 

PCBs, Hg 

PCBs, Hg 

PCBs, Hg 

VOCs 

Folloiv Up Results 

All TAL Metals < GSI 

PCB and Hg: ND 

PCB and Hg: ND 

PCB and Hg: ND 

PCB and Hg: ND 

VOCs < Part 201 Criteria 

In addition, based on a review of the recorded field parameters, there was a significant 

decrease in the observed turbidity levels collected during the April 2011 sampling event 

versus the VAS sampling event. Previous turbidity readings collected during the VAS 

sampling activities frequently exceeded the recordable limits of the field equipment. 

However, during the April 2011 sampling event, turbidity in all samples did not exceed 

60 Nephelometric Turbidity Units (NTU), with the majority of turbidity readings being 

recorded below 15 NTU. 

Observed groundwater quality, as expected, was observed to have drastically improved 

between the VAS sampling and the April 2011 sampling events. Moreover, the 

monitoring well network installed appeared to be providing a complete characterization 

of the groundwater quality in the vicinity of the 12th Street Landfill and was suitable 

(interim period pending the final approval of the OMM Plan) for the OMM purposes. 

Therefore, based on the analytical results for the April 2011 event, no further 

groundwater investigation or additional groundwater monitoring well installation was 

recommended at that time. Table 7.12 summarizes the final w^ell screen intervals and 

final well depths for the groundwater monitoring well network installed at the Site. 

Well completion logs are included as Appendix L. 

7.3.2 SUMMARY OF LONG-TERM GROUNDWATER 
MONITORING ACTIVITIES 

In accordance with the Final Design Report and the PSVP, the OMM Plan includes the 

following groundwater monitoring program. 

Groundwater monitoring is to be conducted in accordance with the FSP and the results 

compared to the State of Michigan Part 201 GSI criteria (included in Table 4.1 in the 

PSVP of the Final Design Report) and the Toxic Substances Control Act (TSCA) 

(40 CFR Section 761.75[b] [6], which describes the monitoring system requirements for 

chemical waste landfills). The long-term groundwater monitoring program requires 

groundwater monitoring on a quarterly basis for the first 2 years following installation 
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of the groundwater monitoring wells. Each year of monitoring is to include two 

semi-annual monitoring events and two quarterly monitoring events. Each monitoring 

event will include confirmatory monitoring the day of the event to verify water levels 

are indicative of flow towards the Kalamazoo River. Groundwater sampling will begin 

with samples taken from wells that are closest to the river to reduce the influence on 

flow across the landfill footprint. Sampling order may change based on the results from 

the first sampling event. To prevent cross-contamination, wells that exliibit the highest 

concentrations of laboratory analytes will be sampled last. The proximity of each well to 

the river will be incorporated into this protocol. The field procedures that will be used 

for groundwater monitoring will be performed in accordance with SOP F-11 in the FSP 

(included in the Final Design Report). 

7.3.2.1 GROUNDWATER MONITORING NETWORK AND SCHEDULE 

A proposed monitoring schedule for the first five years of the OMM activities was 

provided in with the draft OMM Plan submitted to U.S. EPA for review and approval. 

In accordance with the ROD, the continued requirement for groundwater monitoring 

will be evaluated on a 5-year interval and reviewed by the U.S. EPA, in consultation 

with the support Agency, to determine if continued groundwater monitoring is no 

longer needed. 

7.3.3 LANDFILL GAS MONITORING PROGRAM 

Three landfill gas probes have been installed along the southern sides of the landfill 

footprint. The locations of the gas probes are shown on Figure 7.1 and are located to be 

consistent with Section 6.6.2 of the Final Design Report, which states that the landfill gas 

probes would be spaced approximately every 500 feet, at the locations shown on 

Drawing C-06 of the Final Design Report. Each probe riser was constructed of i/4-inch 

diameter threaded ASTM D1785 Schedule 40 pipe. The perforated screens for each 

probe included four rows of 1/8-inch diameter holes, with a total of 24 holes per foot of 

riser pipe. All fittings and end caps were also threaded, and no solvent glues or cement 

were used. The gas probe stopcocks were composed of a threaded, y2-inch PVC valve, 

with a permanent handle. After each borehole was drilled, the gas probes were placed 

in the center of each hole. Pea gravel (comprised of washed %-inch washed stone) was 

then installed in the annular space between the boreholes and the gas probes. A 

bentonite pellet seal was installed over the pea gravel as the drill casing was withdrawn 
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from the borehole. A protective surface casing and concrete surface seal were then 

installed to complete each gas probe. 

The landfill gas monitoring probes will be monitored for combustible gas, carbon 

dioxide, oxygen, and pressure on a quarterly basis for the first 2 years. Section 3 of the 

PSVP (contained in the Final Design Report) provides the details regarding how the 

landfill gas monitoring will be performed and a description of contingency actions that 

may be taken if the performance standard is exceeded. Gas probe detail completion logs 

are included in Appendix L. 
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8.0 S U M M A R Y O F PROIECT C O S T S 

The following summar izes the approximate costs for the complet ion and final 

construct ion of the selected RA at the Site: 

RA TASK DESCRIPTION TASK SUBTOTAL 

Mobilization, Startup and Demobilization 

Health and Safety 

Project Administration 

Full Time Equipment, Site Facilities, Security 

Temporary Erosion Control Materials 
Abandonment of Wells, Gas Vents/Test Wells and Staff 
Gauges 

Clearing/Grubbing Off-Site Disposal 

Test Pits and Trenches 

Site Survey 

Slope Stability Tests 

On-Site Water Treatment /Off-Site Transport/Discharge 

Relocation of Paper Residuals 

Wyoming Asphalt Plant Excavation Activities 

Landfill Grading Activities 

Landfill Cover System 

Restoration Activities 

Soil Erosion Sedimentation Control Inspections (Spring 2011) 

APPROXIMATE RA TOTAL COST $ 3,000,000 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

45,000 

83,000 

259,000 

160,000 

21,000 

8,000 

97,000 

1,000 

45,000 

1,000 

108,000 

396,000 

588,000 

67,000 

1,023,000 

96,000 

2,000 
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9.0 CERTIFICATION STATEMENT OF COMPLETION OF THE 
OU-4 REMEDIAL ACTION 

In accordance with the CD requirements, the following includes a certification 
statement, signed by the CRA Project Coordinator, acknowledging that the RA has been 
implemented and completed to meet or exceed the performance standards identified in 
the CD and ROD. 

"To the best of my knowledge, after thorough investigation, I certify that the information 
contained in or accompanying this submission is true, accurate and complete. I am 
aware there are significant penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violations." 

ect Manager-Conestoga-Rovers & Associates 

rri^lWL-t— 

Mr, Ayron B. Stadnyk, B.A. Sc 
CRA Project Coordinator-Conestoga-Rovers & Associates 
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CONSTRUCT TEMP. ACCESS ROAD TO WASTE ON ASPHALT PLANT 
PROPERTY 

RELOCATE WASTE FROM ASPHALT PLANT (7.500 CY up to 10 foot deep) 

FILL ASPHALT PLANT PROPERtY " 

11 days I Mon 5/17/101 Fri 5/28/10 

5 days: Fri 5/28/10 Thu 6/3/10 

2 days; Fri 6/4/10 Sat 6/5/10 

l i ^ i 

6 days 

5 days 

19 days 

" • l i da^ : 

Mon 6/7/10 

tue6/8/T0 

Tue 6/15/10 

Mon 6/14/10 

Sat 6/19/10 

Mon 6/21/10 Wed 7/14/10 

Thu 7/15/10, Tue 7/27/10 

REGRADE/SH/\PE WEST SIDE OF LANDFILL 13 d a ^ i Wed 7/28/10 j Wed 8/11/10 

PLACE 6 INCHES OF FILL OVER LANDFILL (7,000 CY - estimated at 650 CY per 
Day) 

11 days I Thu 8/12/101 Tue 8/24/10 

INSTALL LANDFILL GAS VENTS 

PRE-LINER INSTALLATION MEETING 

TEST TRENCH AND LEACHATE EXTRATION 

ANCHOR TRENCH (300-400 LF per Day) ON WEST & SW PORTION OF 
LANDFILL 

TIE INTO CLAY 

RELOCATE ADDITIONAL MATERIAL FROM ASPHALT PL^NT 

"LEACHATE EXTRACTION WELL ABANDONMENT 

LINER OVER ON NORTH AND EAST PORTIONS OF LANDFILL 

TOE DRAIN WEST & SW OF LANDFILL " " ' " ~ " 

1 FOOT GRANULAR FILL COVER OVER LINER (750 c V ^ Day-"abtHTie 1775" 
CY per Acre X 3.5 Acres = 6250 CY ) 

1 FOOT COVER OVER GRANULAR FILL (750-800 CY per Day) 

ANCHOR TRENCH NORTH AND EAST PORTIONS OF LANDFILL 

PLfl,CE LINER WEST & SW PORTION OF LANDFILL 

TOE DRAIN NORTH AND EAST PORTION OF LANDFILL 

1 FOOT GRANULAR FILL COVER OVER LINER (650 CY "per Day-assume 1775 
CY per Acre x 3 Acres = 5325 CY ) 

6daysi 

Odays 

3 days? 

4c^ys 

Thu6C6/10 Wed 9/1/10 

Tue 8/31/10 Tue 8/31/10 

Wed 9/1/10 Fri 9/3/10 

" WeriftM/i"0' tue 9/7/10 

2 days! Wed9/S/10 

5 days? 

Iday 

6 days 

2 d a ^ 

9days 

" 3"days 

3days 

1 FOOT COVER OVER GRANULAR FILL (700 CY per Day) 

ROAD DRAINAGE SWALE (Geoweb and reinforcement mat) 

SC250 INST/\LLATION NEAR RIVER 

6 INCHES OF TOPSOIL OVER LALNDFILL CAP 

REINSTALL SILT FENCE AT TOE OF LANDFILL 

SEED\ER0SION CONTROL BLANKET INSTALLATION 

DEMOBILIZATION OF CONSTRUCTION CREW 

RESEED SITE AS NECESSARY 

INSTALL GAS PROBES 

INSTALL MONITORING WELLS 

3 days 

7 days 

Wed 9/8/10 

"~TLie9/14/i0" 

Wed 9/15/10 

"Wed 9/22/10 

"" Mon 9/27/10 

Fri 10/8/10 

Tue 10/19/10 

Fri 10/8/10 

" tue 10/12/10 

Fri 10/15/10' 

7 days 

6 days 

2 days?! 

9 days 

3 days 

4 days 

5 days 

4 days 

"i"day 

2 days 

Sat 10/23/10 

Mon 11/1/10 

"tiie"l"l/2/l6 

" Thu'li/47lb 

Mon 11/15/10 

Mon 11/15/10 

Fri 11/19/10 

Mon 4/11/11 

Wed 11/17/10 

Thu 11/18/10 

Thu 9/9/10 

~" Mon 9/13/10 

tue 9/14/10 

Tue 9/21/10" 

Thu 9/23/10 

Thu 10/7/10 

Mon 10/18/10 

Thu 10/21/10 

Mon 10/11/10 

Thu 10/14/10 

"""Fri 10/22/10 

Sat 10/30/10 

Sat 11/6/10 

Wedli/3/10 

Sat 11/13/10 

Wed 11/17/10 

Thu 11/13/10 

Wed 11/24/10 

Thu 4/14/11 

Wed 11/17/10 

Fri 11/19/10 

] PREMOB PERMITS ETC 

CLEAR AND GRUB 

• ^ ' • \ SURVEY WASTE EXTENT 

— • [ 2 3 0 WELLAB/U\IDONMENT 

SITE SET U P 

SILT FENCE/EROSION CONTROL 

• PRE-CONSTRIICTION MEETING 

_ , -IjEST PITS AND TRENCHES 

RELOCATE WASTE FROM WETLAND AREA ON SITE 

REGRADE / SHAPE NORTHEAST END OF LANDFILL 

FILL WETLAND AREA ON SITE 

ELOCATE WASTE FROM MDNR PROPERTY 

.FILL MDNR PROPERTY | j | 

^̂ "̂̂ '̂ ""̂  . .REGRADE / SH/VPE SOUTHEAST CORNER OF LANDFILL 

i 

ilJli; 
J-CONSTRUCT TEMP ACCESS ROAD TO WASTE ON ASPHALT PLANT PROPERTY 

• • ' • • .'..J,V. V^'V^XJ.'. ' . ' . \"^'1'. ^RELOCATE WASTE FROM ASPHALT PLANT 

L F I L L ASPHALT PLANT PROPERTY 

I s ^REGRADE/SHAPE WEST SIDE OF LANDFILL 

I 
I 

ILACE 6 INCHES OF FtLL OVEI t WEST & S 

» 

^ l-ilNSTALL LAI IDFILL GAS 

^ PRE-LINER INS 

-^^ 

TEST TCENCH AND L 

.ANCHOR TR 

'=1 
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FIGURE 3.1 

RA COMPLETION CONSTRUCTION SCHEDULE 
12th STREET LANDFILL 

OTSEGO TOWNSHIP, MICHIGAN 
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RELOCATE ADDITIONAL MATERIAL FROM ASPHALT PLANT 

RLEACHATE EXTRACTION WELL ABANDONMENT 

: ] , : 

' iLINER OVER ON NORTH AND EAST PORTIONS OF LANDFILL if 

iRAIN WEST & SW OF LANDFILL 

1 FOOT GRANULAR FILL COVER OVER LINER 

5« 
II 

L i FOOT COVER OVER GRANULAR FILL : 

I f AMCHOR TRENCH NORTH AND EAST PORTIONS OF LANDFILL 

^ • " UUNER OVER WEST & SW PORTIONS OF LANDFILL 

I ]-,TOE DRAIN NORTH AND EAST PORTION OF LANDFILL 

y,1 FOOT GRANULAR FILL COVER OVER LINER 
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i|i|jL,ROAD DRAINAGE SWALE (Geoweb and reinforcement mat) 

[71;] SC250 INSTALLATION NEAR RIVER i 

I INCHES OF TOPSOn. OVER LANDFILL CAP ! 

P I REINSTALL SILT FENCE AT TOE OF LANDFILL 

^SEED\EROSION CONTROL BLANKET INSTALLATION 

1 DEMOanJZATION OF CONSTRUCTION CREW 

-mLlNSTALL GAS PROBES 

j ^ n i INSTALL MONFTORING WELLS 
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ELEVATIONS ARE U.S.C.5. DATUM (NGVD 1929) 

SOURCE: SURVEY COMPLETED BY PREIN & NEWHOF. 

figure 3.2 

SURVEY OF PAPER RESIDUAL EXCAVATIONS, AUGUST 2010 
CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

12TH STREET LANDFILL SITE 
Otsego Township, Michigan 

56393-07(008)GN-WA020 SEP 17/2012 
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LEGEND 

APPROXIMATE PROPERTY BOUNDARY 

EWSTING PAVED ROAD 

EXISTING UNPAVED ROAD 

EXISTING FENCE 

EXISTING BUILDING 

EXISTING GROUND ELEVATION CONTOUR 

EWST1NG TBEES ANOOR BRUSH 

EXISTItJG WET AREA AND WETIAND 

EXISTING EDGE OF WATER 

• RNAI. ELEVATION CONTOURS 

a L E W - 1 TEMPORARY LEACHATE EXTRACTION W E a 

• SOIL BORING ATTEMPT 

^ ^ ^ ^ ^ • i LEACHATE SEEP/EXTRACTION TRENCH LOCATION 

MONITORING WELL LOCATION . MW-IOra 

SCALE VERIFICATION 

THIS BAR MEASURES T ON ORK3INAL. ADJUST SCALE ACCORDINGLY. 

DRAWING STATUS 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

DESIGN MODIFICATION LEACHATE 
EXTRACTION WELLyTRENCH LOCATIONS 

CONESTOGA-ROVERS & ASSOCIATES 

Source Rerer«nce. 

BASE ADAPTED FROM PREVOUS RMT DESIGN 

Re\riewed By: 

R. HOEKSTRA 

Projed N': 

56393-07 

OCTOBER 2011 

RepoftN^: 
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Dr»Mng N ' : 
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MONITORING WELL PLATFORM CONSTRUCTED 
OF GENERAL FILL, TOPSOIL, AND VEGETATh/E COVER 

0 3 5ft 

MONITORING WELLS (ONE 
OR TWO LOCATIONS AS 

SHOWN ON DESIGN 
DRAWING C-07) 

WETLAND 

PLAN 

EXISTING GRADE 

- EXISTING 
PERIMETER BERM 

SECTION ( K 
N T i V fig.1 

figure 3.4 

DESIGN MODIFICATION TYPICAL GROUNDWATER MONITORING WELL WETLAND PLATFORM 
CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

12th STREET LANDFILL SITE 
Otsego Township, Michigan 
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LEGEND 
• APPROXIMATE PROPERTY eOUNDARY 

EXISTING PAVED ROAD 

EXISTING BUILDING 

PRE-RA GROUND CONTOUR ELEVATION 

PREVIOUSLY DELINEATED LIMITS OF PAPER RESIDUALS 

• FINAL LIMITS OF EXCAVATION/PAPER RESIDUALS IN 2010 

NOTES: 
1, BOUNDARY AND TOPOGRAPHIC SURVEY COMPLETED BY PREIN & NEWHOFF 

ON MAY 19, 2009. 

2. THE APPROXIMATE LIMITS OF VISIBLE PAPER RESIDUALS WERE DERIVED FROM 
THE ALLIED PAPER. INC./PORTAGE CREEK / KALAMAZOO RIVER SUPERFUND 
SITE REMEDIAL INVESTIGATION. TECHNICAL MEMORANDUM 8, (G 4 M 1994b) 
AND REVISED BASED ON THE U.S.EPA'S 2003 PREDESIGN INVESTIGATION 
(U.S. EPA, 2004), THE EMERGENCY ACTIONS PERFORMED ALONG THE 
RIVERBANK IN 2007 (RMT. 2008b), AND THE PREDESIGN INVESTIGATION 
CONDUCTED IN JUNE 2008. 

• VS-001 VERIFICATION SOIL SAMPLE LOCATION AND ID 

X / / / / / / / \ EXTENTOFEXCAVATION-AUGUST2D10 

SCALE VERIFICATION 

THIS BAR MEASURES 1" ON ORIGINAL. ADJUST SCALE ACCORDINGLY. 

I 1 
12th STREET LANDFILL 

OTSEGO TOWNSHIP, MICHIGAN 

CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

VERIFICATION SAMPLING PLAN 
- ASPHALT PLANT PROPERTY, 

EASTERN PORTION 

CONESTOQA-ROVERS & ASSOCIATES 

Source Reterence: 

BASE ADAPTED FROM PREVIOUS RMT DESIGN 

Project Manager: 

A.STADNYK 

Reviewed By: 

A.STADNYK 

Project N=: 

56393-07 

OCTOBER 2011 

Report NS: 
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Drawing N2; 

figure 4.2 
56393^7(008)GN-WA008 JUN 1/2012 



X 702.35 

WETLAND 

X 703.06 

LEGEND 
— • APPROXIMATE PROPERTY BOUNDARY 

" ~ ' EXISTING PAVED ROAD 

I Z ~ Z Z Z Z I EXISTING UNPAVED ROAD 

' • ' EXISTING FENCE 

I I ' EXISTING BUILDING 

EXISTING SPOT ELEVATION 

EXISTING LIMITS OF PAPER RESIDUALS 

APPROXIMATE LIMITS OF CONSTRUCTION DEBRIS 

# VS-061 VERIFICATION SOIL SAMPLE LOCATION AND )D 

D BH-120 SOIL BORING LOCATION (NOT SAMPLED) 

y / / / / / / / \ EXTENT OF EXCAVATION-AUGUST 2010 

• ' EXTENT OF EXCAVATION 
(JANUARY 2011) 

• AREAS WITH REMAINING VISUAL IMPACT 

FINAL LIMITS OF EXCAVATION/PAPER RESIDUALS IN 2010 

718 nNALELEVATK>N CONTOURS 

• " ' ' UTlLrTY POLE 

SCALE VERIFICATION 

THIS BAR MEASURES V ON ORIGINAL. ADJUST SCALE ACCORDINGLY 

I 1 

DRAVWNG STATUS 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

CERTIFICATION OF COMPLETION OF OU-4 FtA REPORT 

ADDITIONAL VERIFICATION SAMPLING 
PLAN - ASPHALT PLANT PROPERTY, 

WESTERN PORTION 

^ 1 CONESTOQA-ROVERS & ASSOCIATES 

Source Reteience. 

BASE ADAPTED FROM PREVIOUS RMT DESIGN 

Proiect Uan»ger: 

G. CARU 

Reviewed By: 

R HOEKSTRA 

Project NS: 

56393-07 

OCTOBER 2011 

RepoilNS 

008 

Drawirxj N 

figure 4.3 

563a3-07(008fGN-V/A005 JUN 1/2012 



; COMPANY ^ 

PLAINWELL DAM REMOVED IN 
SPRING 2008, TEMPORARY WATER 
CONTROL STRUCTURE CURRENTLY 
(SEPTEMBER 2008) MAINTAINING 
UPSTREAM WATER LEVEL 

— 

— 
1 
c 

d . 

— 

, . „ _ „ 

.-• 

^ 
— z _ 

• MW-1 

OSG-1 

3.0 

LEGEND 
APPROXIMATE PROPERTY BOUNDARY 

EXISTING PAVED ROAD 

EXISTING UNPAVEO ROAO 

EXISTING FENCE 

EXISTING BUILDING 

EXISTING TREES AND/OR BRUSH 

EXISTING WET AREA AND WETLAND 

EXISTING EDGE OF WATER 

EXISTING MONITORING WELL LOCATION 

EXISTING STAFF GAUGE 

COVER SYSTEM THCKNESS CONTOUR (FEET) 

SCALE VERIFICATION 

THIS BAR MEASURES 1' ON ORIQNAL ADJUST SCALE ACCORDINGLY 

I 1 

DRAWING STATUS 

12th STREET LANDFILL 
Otsego Township, Michigan 

CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

COVER SYSTEM 
THICKNESS ISOPACH 

CONESTOGA-ROVERS & ASSOCIATES 

Souce Helcfence 

BASE ADAPTED FROM PREVIOUS RMT DESKJN 

Praiect Manager 

G.CARU R HOEKSTRA 

Proiect Na. 

56393-07 

SEPTEMBER 2012 

Report NS. 

008 
DrawmoNB 

figure 5.1 

56393-07(0Qe)GN-WA021 SEP 17/2012 



^ w 

LEGEND 

• APPROXIMATE PROPERTY BOUNDARY 

EXISTING PA\^0 ROAD 

EXISTING UNPAVED ROAD 

EXISTING EDGE OF WATER 

EXISTING TREES ANCHOR BRUSH 

LIMIT OF ACTUAL EXCAVATION 

FINAL ELEVATION CONTOURS 

^GV-1 

t MW-106B 
GAS VENT LOCATION 

MONFTORING WELL LOCATION 

GAS PROBE LOCATION 

SCALE VERIFICATION 

THIS BAR MEASURES TON ORIGINAL, ADJUST SCALE ACCORDINGLY. 

DRAWING STATUS 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

CERTIFICATION OF COMPLETION OF OU^ RA REPORT 

GROUNDWATER MONITORING WELL, 
LANDFILL GAS PROBEA/ENT LOCATIONS 

CONESTOGA-ROVERS & ASSOCIATES 

Source Reference; 

BASE ADAPTED FROM PREVIOUS RMT C^SIGN 

Pioject Manager 

G. CARLI 

AS SHOWN 

Reviewed By: 

R. HCSKSTRA 

Project NS. 

56393-07 

OCTOBER 2011 

Report N^: 

008 
Drawing N^: 

figure 7.1 
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TABLE 2.1 Page 1 of 1 

HISTORICAL SITE OWNERSHIP 
FORMER PLAINWELL MILL AND 12TH STREET LANDFILL 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Time Period Owner 

1886 -1956 

1954 -1956 

1956 -1961 

1961 -1971 

1971 -1975 

1975 -1985 

1985 -1987 

1987 -1998 

1998 - 2008 

November 2000 

August 2006 

October 2006 

The Michigan Paper Company (possibly owned the Mill until approximately 1954) 

Purchased by W.C. Hamilton and Sons Paper Manufacturers 
The Michigan Paper Company of Plainwell - Integrated into a division of Hamilton Paper 
Weyerhaeuser Company 
Nicolet Paper Company, a division of Phillip Morris Inc., also known as PlainweU Paper Company 
Plainwell Paper Company, under ownersliip by Phillip Morris, Inc., and PhUip Morris Industrial, Inc. 

Chesapeake Corporation 
Simpson Plainwell Paper Company 
PlainweU, Inc. 
Plainwell, Inc., ends operations at the Mill (bankrupt) 

City of Plainwell acquires the former Plainwell Mill Property from Allegan County out of Plainwell, Inc. bankruptcy proceedmgs 
Weyerhaeuser NR Company purchases 12th Street Landfill property from Plainwell, Inc. 

Notes: 
Source of historical information provided in the ROD. 

CRA 056393 (8) 



TABLE 3.1 Page 1 of 1 

VOLUME OF EXCAVATED PAPER RESIDUALS 
(SUMMER 2010 EXCAVATION ACTIVITIES) 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Area Designation Surveyed Area (sqtiare Volume of Paper Residuals Removed 
feet) (cubic yards) 

MDNR Property 
7 5,002 580.60 

Wetlands North of the 12th Street Landfill 
1 
2 
3 
4 
5 
6 
8 
9 

Total volume excavated 
from wetlands north of 
landfiU: 

863 
1,245 
1,505 
5,933 
5,241 
265 

1,157 
2,619 
18,828 

86.33 
114.08 
125.66 
388.20 
302.09 
21.52 
96.26 
120.89 

1,255.03 

Asphalt Plant Property (Summer 2010 Excavation Activities) 
10 690 N/A 
11 5,228 N /A 
12 15,975 N /A 
13 4,347 N /A 

Total volume excavated 26,240 7,300 ^̂^ 
from wetlands north of 
landfiU: 

Note: N/A indicates that the volumes of residuals were unable to be determined via survey due 
to inclement weather and field conditions. 

^̂ ' The bottom of the excavation in the Asphalt Plant Property could not be surveyed due to 
standing water, therefore, the volume has been estimated. 

CRA 056393 (8) 



TABLE 3.2 

DESIGN MODIFICATIONS MADE DURING THE REMEDIAL ACTION 
12th STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Page 1 of 1 

Design Modifica tions / Descrip Hon 

Modificalion of silt fence design for sedimentation control 

Modification of Geotextiles - Use of 8 oz. Geotextile under Geoweb stabilized swales and under the 
riprap apron for discharge of surface water 

Installation of Temporary Leachate Extraction Wells (LEWs) and Related Test Trenches 

Asphalt Plant Property Winter Excavation/Off-Site Disposal and Restoration Activities 

Revised Subgrade Plan 

Modification of the Design of Passive Gas Vents to Add an Additional Piece of Geotextile at the Base 
of Each Vent. 

Modification to Erosion Control Measures - Placement of Erosion Control Matting on 4H:1 V Slopes 

Submission/Notification Date 

5/12/10 

6/11/10 

7/16/10 

9/15/10 

8/11/10 

9/28/10 

11/22/10 

U.S. EPA Approval Date 

6/17/10 

6/22/10 

LEW iastallation approved on 7/21/10 
Installation of test trench approved on 8/31/10 

(Not required) 

Not required (Schedule change) 

Not required 

10/5/10 (Communicated) 

Not required 

Installation of Groundwater Moiritormg Wetland Platforms 11/23/10 
11/29/10 

(Not required) 

Not required: Indicates that modification was discussed during weekly meetings or on site and formal written approval was determined to be unnecessary. 

CRA U5M93 (8) 



TABLE 4.1 Pagel ono 

FIELD SAMPLE KEY 
12TH STREET LANDHLL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Identificatiott 

Verification Soil Samples 

SO-056393-062910-RP-VSRDNRE-OOl 

SO-056393-062910-RP-VSRDNRE-002 

SO-056393-062910-RP-VSRDNRE-003 

SO-056393-062910-RP-VSRDNRE-004 

SO-056393-062910-RP-VSRDNRE-005 

SO-056393-062910-RP-VSRDNRE-006 

SO-056393-063010-RP-VSRDNRE-007 

SO-056393-063010-RP-VSRDNRE-008 

SO-056393-063010-RP-VSRDNRE-009 

SO-056393-063010-RP-VSRDNRE-OlO 

SO-056393-082410-RP-VSRDNRE-0n 

SO-056393-082410-RP-VSRDNRE-012 

SO-056393-082410-RP-VSRDNRE-013 

SO-056393-082410-RP-VSRDNRE-014 

SO-056393-082410-RP-VSRDNRE-015 

SO-056393-071010-CB-VSRA P-001 

SO-056393-071010-CB-VSRA P-002 

SO-056393-071210-RP-VSRAP-003 

SO-056393-071210-RP-VSRAP-004 

SO-056393-071210-RP-VSl^P-005 

SO-056393-071310-RP-VSRAP-006 

SO-056393-071310-RP-VSRAP-007 

Date Sampled Sample Location 

06/29/10 

06/29/10 

06/29/10 

06/29/10 

06/29/10 

06/29/10 

06/30/10 

06/30/10 

06/30/10 

06/30/10 

08/24/10 

08/24/10 

08/24/10 

08/24/10 

08/24/10 

07/10/10 

07/10/10 

07/12/10 

07/12/10 

07/12/10 

07/13/10 

07/13/10 

VS-001 

VS-002 

VS-003 

VS-004 

VS-005 

VS-006 

VS-007 

VS-008 

VS-009 

VS-008 Dup 

VS-011 

VS-012 

VS-013 

VS-014 

VS-015 

VS-001 

VS-002 

VS-003 

VS-005 

VS-008 

VS-009 

VS-012 

Sample Deptit Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs 

PCBs 

PCBs 

PCBs 

PCBs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

Sample Location Description 

MDNR Properly base Sdniple - grid location (0, 0) 

MDNR Property base sample - grid location (32, 0) 

MDNR Property sidewall sample - grid location (48,16) 

MDNR Property base sample - grid location (64, 0) 

MDNR Property sidewall sample - grid location (80,16) 

MDNR Property base sample - grid location (112, 0) 

MDNR Property base sample - grid location (144, 0) 

MDNR Property base sample - grid location (176, 0) 

MDNR Property sidewall sample - grid location (192,16) 

Duplicate lor VS-008 - grid location (176, 0) 

MDNR wash-out sample 

MDNR wash-out sample 

MDNR wash-out sample 

MDNR wash-out sample 

MDNR wash-out sample 

Wyoming Asphalt Property sidewall sample - grid location (25, 25) 

Wyoming Asphalt Property sidewall sample - grid location (50, 75) 

Wyoming Asphalt Property sidewall sample - grid location (75,125) 

Wyoming Asphalt Property sidewall sample - grid location (125,175) 

Wyoming Asphalt Property base sample - grid location (100, 200) 

Wyoming Asphalt Property sidewall sample - grid location (125, 225) 

Wyoming Asphalt Property base sample - grid location (100, 250) 



TABLE 4.1 Page 2 of 10 

FIELD SAMPLE KEY 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Identification 

SO-056393-071310-RP-VSRAP-008 

SO-056393-071410-RP-VSRAP-009 

SO-056393-071610-CB-VSRAP-010 

SO-056393-071910-RP-VSRAP-011 

SO-056393-072010-RP-VSRAP-012 

SO-056393-072010-RP-VSRAP-013 

SO-056393-072010-RP-VSRAP-0I4 

SO-056393-072010-RP-VSRA P-015 

SO-056393-072010-RP-VSRAP-016 

SO-056393-072010-RP-VSRAP-017 

SO-056393-072810-RP-VSRAP-018 

SO-056393-072810-RP-VSRAP-019 

SO-056393-080610- RP-VSRA P-020 

SO-056393-080610-RP-VSRAP-021 

SO-056393-080610-RP-VSRAP-022 

SO-056393-081010-RP-VSRA P-023 

SO-056393-081010-RP-VSRAP-024 

SO-056393-081310-RP-VSRAP-025 

SO-056393-060610-RP-001 

SO-056393-071910-RP-002 

SO-056393-081310-RP-VSRAP-026 

SO-056393-081410-RP-VSRAP-027 

SO-056393-081410-RP-VSRAP-028 

Date Sampled 

07/13/10 

07/14/10 

07/16/10 

07/19/10 

07/20/10 

07/20/10 

07/20/10 

07/20/10 

07/20/10 

07/20/10 

07/28/10 

07/28/10 

08/06/10 

08/06/10 

08/06/10 

08/10/10 

08/10/10 

08/13/10 

06/06/10 

07/19/10 

08/13/10 

08/14/10 

08/14/10 

Sample Location Sample Deptit Matrix 

VS-012 Dup 

VS-015 

VS-004 

VS-018 

VS-019 

VS-016 

VS-021 

VS-020 

VS-017 

VS-022 

VS-014 

VS-013 

VS-010 

VS-OlODup 

VS-011 

VS-006 

VS-007 

VS-007 

NA 

NA 

VS-023 

VS-024 

VS-025 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Parameters 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VCX;s 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

Smiiple Location Description 

Duplicate for VS-012- grid location (100, 250) 

Wyoming Asphalt Property sidewall sample - grid location (100, 300) 

Wyoming Asphalt Property base sample - grid location (25,125) 

Wyoming Asphalt Property base sample - grid location (50, 350) 

Wyoming Asphalt Property sidewall sample - grid location (25, 375) 

Wyoming Asphalt Property base sample - grid location (75, 325) 

Wyoming Asphalt Property sidewall sample - grid location (100, 325) 

Wyoming Asphalt Property sidewall sample - grid location (0, 425) 

Wyoming Asphalt Property base sample - grid location (75, 325) 

Wyoming Asphalt Property sidewall sample - grid location (75, 350) 

Wyoming Asphalt Property base sample - grid location (25, 275) 

Wyoming Asphalt Property base sample - grid location (75, 275) 

Wyoming Asphalt Property base sample - grid location (75, 225) 

Duplicate tor VS-010 - grid location (75,225) 

Wyoming Asphalt Property base sample - grid location (25, 225) 

Wyoming Asphalt Property base sample - grid location (75,175) 

Wyoming Asphalt Property base sample - grid location (25,175) 

Resample of VS-007 location after additional material removed due to exceedance of 

VOCs 

Sample of gray balls of material w / peat oLiserved in peat material near northwest 

wetland area 

Sample of bluish/grayish material observed underneath asphalt at southwest corner 

of asphalt property 

Base sample in southern portion of Wyoming Asphalt Property 
August 2010 excavation area 

Southeast sidewall sample in southern portion of Wyoming Asphalt Property 

August 2010 excavation area 

Base sample in southern portion of Wyoming Asphalt Property 

August 2010 excavation area 
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FIELD SAMPLE KEY 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Identification 

SO-056393-081410-RP-VSRAP-029 

SO-056393-081410-RP-VSRAP-030 

SO-056393-081410-RP-VSRAP-031 

SO-056393-081410-RP-VSRAP-032 

SO-056393-081410-RP-VSRA P-033 

SO-056393-081410-RP-VSRAP-034 

SO-056393-082610-RP-VSRAP-035 

SO-056393-082610-RP-VSRAP-036 

SO-056393-082610-RP-VSRAP-037 

SO-056393-082710-CB-VSRAP-038 

SO-056393-082710-CB-VSRAP-039 

SO-056393-082710-CB-VSRAP-040 

SO-056393-082710-CB-VSRAP-041 

SO-056393-082710-CB-VSRAP-042 

SO-056393-082710-CB-VSRAP-043 

SO-056393-082710-CB-VSRAP-044 

SO-056393-082710-CB-VSRAP-045 

SO-056393-090810-RP-VSRAP-046 

SO-056393-090810-RP-VSRAP-047 

SO-056393-090910-RP-VSRAP-048 

SO-056393-090910-RP-VSRAP-049 

SO-056393-091010-RP-VSRAP-050 

SO-056393-091010-RP-VSRAP-051 

ate Sampled 

08/14/10 

08/14/10 

08/14/10 

08/14/10 

08/14/10 

08/14/10 

08/26/10 

08/26/10 

08/26/10 

08/27/10 

08/27/10 

08/27/10 

08/27/10 

08/27/10 

08/27/10 

08/27/10 

08/27/10 

09/08/10 

09/08/10 

09/09/10 

09/09/10 

09/10/10 

09/10/10 

Sample Location Sample Depth Matrix 

VS-026 

VS-027 

VS-028 

VS-029 

VS-030 

VS-030 

VS-031 

VS-032 

VS-033 

VS-038 

VS-039 

VS-040 

VS-041 

VS-042 

VS-043 

VS-044 

VS-045 

VS-046 

VS-047 

VS-048 

VS-049 

VS-050 

VS-051 

Soil 

Soil 

Soil 

Soil 

SoU 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Parameters 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs 

PCBs 

PCBs 

PCBs 

PCBs 

PCBs 

PCBs 

PCBs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs 

PCBs/VOCs 

Sample Location Description 

South sidewall sample in southern portion of Wyoming Asphalt Property 
August 2010 excavation area 

hilermediate west sidewall sample in southern portion of Wyoming Asphalt 

Property 

Intermediate west sidewall sample in southern portion of Wyoming Asphalt 
Pro pert)' 

Base sample in southern portion of W\'oniing Asphalt Property 

August 2010 excavation area 

North sidewall sample in southern portion of Wyoming Asphalt Property 

August 2010 excavation area 

Duplicate forsample VSRAP-033 

South sidewall sample in southern portion of Wyoming Asphalt Property 
August 2010 excavation area 

South sidewall sample in southern portion of Wyoming Asphalt Property 
August 2010 excavation area 

Base sample in southern portion of Wyoming Asphalt Property 
August 2010 excavation area 

Floor-PCB's only 

Floor 

•Sidewall-PCBs only 

Sidewall-PCBs only 

Sidewall-PCBs only 

North sidewall sample in southern portion of Wyoming Asphalt Property 

August 2010 excavation area 
East sidewall sample in northern portion of Wyoming Asphalt Property 

January 2011 excavation area 

Base sample in southern portion of Wyoming Asphalt Property 

August 2010 excavation area 

Base sample in southern portion of Wyoming Asphalt Property 

August 2010 excavation area 

Duplicate for VSRAP-046 

West sidewall sample in southern portion of Wyoming Asphalt Property 

August 2010 excavation area 

Base sample in southern portion of Wyoming Asphalt Property 
August 2010 excavation area 

South sidewall sample in southern portion of Wyoming Asphalt Property 
August 2010 excavation area 

Duplicate for VSRAP-051 
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FIELD SAMPLE KEY 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Identification 

SO-056393-091010-RP-VSRAP-052 

SO-056393-091010-RP-VSRAP-053 

SO-056393-091010- RP- VSRA P-054 

SO-056393-091010-RP-VSRAP-055 

SO-056393-091010-RP-VSRAP-057 

SO-056393-091310-RP-VSRAP-056 

SO-056393-121610-RP-058 

SO-056393-121610- RP-059 

SO-056393-I216I0-RP-060 

SO-056393-122110-.'\S-061 

SO-056393-I22110-AS-062 

SO-056393-122110-AS-063 

SO-056393-122110-AS-064 

SO-056393-122110-AS-065 

SO-056393-122110-AS-066 

SO-056393-122110-AS-067 

SO-056393-122910-RP-068 

SO-056393-122910-RP-069 

SO-056393-122910-RP-070 

SO-056393-122910-RP-071 

SO-056393-122910- RP-072 

SO-056393-122910-RP-073 

SO-056393-122910-RP-074 

SO-056393-122910-RP-075 

SO-056393-122910-RP-076 

SO-056393-122910-RP-077 

Date Sampled 

09/10/10 

09/10/10 

09/10/10 

09/10/10 

09/10/10 

09/13/10 

12/16/10 

12/16/10 

12/16/10 

12/21/10 

12/21/10 

12/21/10 

12/21/10 

12/21/10 

12/21/10 

12/21/10 

12/29/10 

12/29/10 

12/29/10 

12/29/10 

12/29/10 

12/29/10 

12/29/10 

12/29/10 

12/29/10 

12/29/10 

Sample Location Sample Depth Matrix 

VS-052 

VS-053 

VS-054 

VS-055 

VS-057 

VS-056 

VS-058 

VS-059 

VS-060 

VS-061 

VS-062 

VS-063 

VS-064 

VS-065 

VS-066 

VS-067 

VS-068 

VS-069 

VS-070 

VS-071 

VS-072 

VS-073 

VS-074 

VS-075 

VS-076 

VS-077 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Parameters 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

Snniplc Location Description 

Base sample in southern portion of Wyoming Asphalt Property 

August 2010 excavation area 

South sidewall sample in southern portion of Wyoming Asphalt Property 

August 2010 excavation area 

Base sample in southern portion of Wyoming Asphalt Property 
August 2010 excavation area 

South sidewall sample in southern portion of Wyoming Asphalt Property 
August 2010 excavation area 

Southeast sidewall sample in northern portion of Wyoming Asphalt Property 

Januar}' 2011 excavation area 
Base sample in southern portion of Wyoming Asphalt Property 

August 2010 excavation area 
East sidewall sample in northern portion of Wyoming Asphalt Property 

January 2011 excavation area 
Base sample in northern portion of Wyoming Asphalt Properly 

lanuar\' 2011 excavation aiea 
Base sample in southern portion of Wyoming Asphalt Property 

August 2010 excavation area 
Base sample in northern portion of Wyoming Asphalt Property 

lanuan' 2011 excavation area 
Base sample in northern portion of Wyoming Asphalt Property 

Ianuar\' 2011 excavation area 
Base sample in northern portion of Wyoming Asphalt Property 

lanuarv 2011 excavation area 
Base sample in northern portion of Wyoming Asphalt Properly 

Ianuar\' 2011 excavation area 
Base sample in northern portion of Wyoming Asphalt Property 

|anuar\' 2011 excavation area 
Base sample in northern portion of Wyoming Asphalt Properly 

Ianuar\' 2011 excavation area 
Duplicate forsample AS-066 

North sidewall sample in northern portion of Wyoming Asphalt Property 

Ianuarv2011 excavation area 
North sidewall sample in northern portion of Wyoming Asphalt Property 

ianuar\' 2011 excavation area 
Base sample in northern portion of Wyoming Asphalt Property 

lanuarv 2011 excavation area 
North sidewall sample in northern portion of Wyoming Asphalt Propert)' 

lanuarv 2011 excavation area 
Base sample in northern portion of Wyoming Asphalt Property 

January 2011 excavation area 
West sidewall sample in northern portion of Wyoming Asphalt Property 

|anuar\' 2011 excavation area 
Southwest sidewall sample in northern portion of Wyoming Asphalt Property 

|anuar\' 2011 excavation area 
Base sample in northern portion of Wyoming Asjihalt Property 

|anuar\' 2011 excavation area 
Base sample in northern portion of Wyoming Asphalt Property 

lanuarv 2011 excavation area 
Southwest sidewall sample in nortliern portion of Wyoming Asphalt Propcrt}' 

ianuar\' 2011 excavation area 
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FIELD SAMPLE KEY 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Identification 

SO-056393-122910-RP-078 

SO-056393-010311 -RP-079 

SO-056393-010311 -RP-080 

SO-056393-010311-RP-081 

SO-056393-01031 l-RP-082 

Sa056393-010311-RP-083 

SO-056393-010411-RP-084 

SO-056393-010411-RP-085 

SO-056393-010511-RP-086 

SO-056393-010511 

SO-056393-010611 

SO-056393-010611 

50-056393-010611 

50-056393-010711 

SO-056393-010711 

SO-056393-011011 

SO-056393-011011 

SO-056393-011011 

SO-056393-011011 

SO-056393-01 n i l 

SO-056393-Ollin 

SO-056393-011111 

SO-056393-011111 

SO-056393-011311 

SO-056393-011311 

-RP-087 

RP-088 

RP-089 

-RP-090 

RP-091 

RP-092 

RP-093 

RP-094 

RP-095 

RP-096 

RP-097 

RP-098 

RP-099 

RP-lOO 

-BW-101 

-BW-102 

<tte Sampled 

12/29/10 

01/03/11 

01/03/11 

01/03/11 

01/03/11 

01/03/11 

01/04/11 

01/04/11 

01/05/11 

01/05/11 

01/06/11 

01/06/11 

01/06/11 

01/07/11 

01/07/11 

01/10/11 

01/10/11 

01/10/11 

01/10/11 

01/11/11 

01/11/11 

01 /11 /n 

01/11/11 

01/13/11 

01/13/11 

Sample Location Sample Depth Matri. 

VS-078 

VS-079 

VS-080 

VS-081 

VS-082 

VS-083 

VS-084 

VS-085 

VS-086 

VS-087 

VS-088 

VS-089 

VS-090 

VS-091 

VS-092 

VS-093 

VS-094 

VS-095 

VS-096 

VS-097 

VS-098 

VS-099 

VS-100 

VS-101 

VS-102 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Parameters 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

Sample Location Description 

Base sample in northern portion of Wyoming Asphalt Property 

lanuar\' 2011 excavation area 
Northeast sidewall sample in northern portion of Wyoming Asphalt Property 

January 2011 excavation area 
Duplicate forsample RP-079 

Base sample in northern portion of Wyoming Asphalt Property 

January 2011 excavation area 
Base sample in southern portion of Wyoming Asphalt Property 

Januar}' 2011 excavation area 
Base sample in southern portion of Wyoming Asphalt Property 

Januar)' 2011 excavation area 
Base sample in northern portion of Wyoming Asphalt Property 

|anuar\' 2011 excavation area 
North sidewall sample in northern portion of Wyoming Asphalt Property 

lanuary 2011 excavation area 
Sidewall (was on hold because there was the potential that this area would get 

excavated out due to grey/blue material observed under second layer of asphalt.) 

Northeast sidewall sample in northern portion of Wyoming Asphalt Property 

lanuary 2011 excavation area 
Floor, MS/MSD (sample was on hold because there was the potential that this area 
would get excavated out due to grey/blue material observed under second layer of 

South sidewall sample in southern portion of Wyoming Asphalt Property 
Januar)' 2011 excavation area 

Duplicate for RP-089 

Northeast sidewall sample in soulhern portion of Wyoming Asphalt Propert}' 

lanuary 2011 excavation area 
Northeast sidewall sample in southern portion of Wyoming Asphalt Property 

Januar)' 2011 excavation area 
Northeast sidewall sample in southern portion of Wyoming Asphalt Property 

Jamjar)' 2011 excavation area 
South sidewall sample in southern portion of Wyoming Asphalt Property 

January 2011 excavation area 
Base sample in southern portion of Wyoming Asphalt Property 

Januar)' 2011 excavation area 
South sidewall sample in soulhern portion of Wyoming Asphalt Property 

Januar)' 2011 excavation area 
South sidewall sample in southern portion of Wyoming Asphalt Property 

Januar)' 2011 excavation area 
Southeast sidewall sample in southern portion of Wyonn'ng Asphalt Propert)' 

Januar)' 2011 excavation area 
Base sample in southern portion of Wyoming Asphalt Property 

Januar)' 2011 excavation area 
Base sample in southern portion of Wyoming Asphalt Property 

lanuar\' 2011 excavation area 
South sidewall sample in soulhern portion of Wyoming Asphalt Property 

Januar)' 2011 excavation area 
Duplicate for RP-101 
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FIELD SAMPLE KEY 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Identification 

SO-056393-011311-BW-103 

SO-056393-011311-BW-104 

SO-056393-01131 l-BVV-105 

SO-056393-01141 l-BW-l 06 

SO-056393-011411 - B W-107 

SO-056393-0n4ll-BVV-108 

SO-056393-0ll8n-EV-109 

SO-056393-0118n-EV-in 

SO-056393-011811-EV-112 

SO-056393-0118n-EV-113 

SO-056393-011811-EV-114 

Date Sampled 

01/13/11 

01/13/11 

01/13/11 

01/14/11 

01/14/11 

01/14/11 

?et below ground surfac 

01/18/11 

01/18/11 

?et below ground surfac 

01/18/11 

Sample Location 

VS-103 

VS-104 

VS-105 

VS-106 

VS-107 

VS-IOS 

VS-109 

vs-rii 

VS-112 

VS-113 

VS-114 

Sample Depth 

-

-

-

-

-

-

-

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Parameters 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

PCBs/VOCs 

Vertical Aquifer Sampling 

VAS-56393-V10910-DD-003 

V AS-56393-110910-DD-002 

V AS-56393-110910-DD-OOl 

teet AMSL - Feet above mean sea level, 

feet bgs - Feel below ground surface. 

V AS-56393-111010-DD-007 

V AS-56393-111010-DD-008 

VAS-56393-in010-DD-006 

VAS-56393-111110-DD-012 

VAS-56393-112210-DD-107 

VAS-56393-112210-DD-105 

V AS-56393-112210-DD-106 

VAS-56393-112210-DD-l 04 

VAS-56393-112210-DD-l 03 

11/09/10 

11/09/10 

11/09/10 

11/10/10 

11/10/10 

11/10/10 

11/10/10 

11/10/10 

11/11/10 

11/22/10 

11/22/10 

11/22/10 

11/22/10 

n /22 /10 

MW 101 

MW 101 

MW 101 

MWlO l 

MWlOl 

MW 101 

MW 101 

MW 101 

MWlOl 

MW 102 

MW102 

MW 102 

MW 102 

MW 102 

(44^9) ft BGS 

<64-b9)ftBGS 

(69-74)/I BGS 

a9-W f t BGS 

(49-54) f t BGS 

(54-59) f t BGS 

(54-5S)ft BGS 

(59-b4) f t BGS 

(34-39) f t BGS 

(5-W) f t BGS 

aO-15)ftBCS 

a5-20)/t BGS 

(20-25)/! BGS 

(25-30) f t BGS 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 

Sample Location Description 

Southwest sidewall sample in southern portion of Wyoming Asphalt Property 

lanuar\' 2011 excavation area 
Base sample in southern portion of Wyoming Asphalt Property 

Januar)' 2011 excavation area 
East sidewall sample in southern portion of Wyoming Asphalt Property 

January 2011 excavation area 
Northwest sidewall sample in northern portion of Wyoming Asphalt Property 

lanuarv 2011 excavation area 
Base sample in northern portion of Wyoming Asphalt Property 

Januar)'2011 excavation area 
Base sample in northern portion of Wyoming Asphalt Property 

Januar)' 2011 excavation area 
South sidewall sample in northern portion of Wyoming Asphalt Property 

Januar)' 2011 excavation area 
Base sample in southern portion of Wyoming Asphalt Property 

Januar)' 2011 excavation area 
Northwest sidewall sample in southern portion of Wyoming Asphalt Property 

lanuary 2011 excavation area 
West sidewall sample in southern portion of Wyoming Asphalt Property 

januar) ' 2011 excavation area 
West sidewall sample in southern portion of Wyoming Asphalt Property 

January 2011 excavation area 
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FIELD SAMPLE KEY 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Identification 

VAS-56393-112210-DD-102 

VAS-56393-112210-DD-101 

VAS-56393-112210-DD-098 

VAS-56393-112210-DD-099 

VAS-56393-111810-DD-084 

VAS-56393-111810-00-081 

VAS-56393-111810-DD-079 

VAS-56393-111910-DD-095 

VAS-56393-111910-DD-093 

VAS-56393-111910-DD-091 

VAS-56393-111910-DD-089 

VAS-56393-111910- DD-087 

VAS-56393-111510-DD-042 

VAS-56393-111510-DD-040 

VAS-56393-111510-DD-036 

VAS-56393-111610-DD-053 

VAS-56393-111610-DD-051 

VAS-56393-111610-DD-049 

VAS-56393-111610-DD-047 

VAS-56393-111610-DD-046 

V AS-56393-ni 510-DD-041 

VAS-56393-111510-DD-039 

V AS-56393-n 1510-DD-034 

V AS-56393-111510-DD-035 

VAS-56393-111610-DD-054 

VAS-56393-n 1610-DD-052 

Date Sampled 

11/22/10 

11/22/10 

11/22/10 

11/22/10 

11/18/10 

11/18/10 

11/18/10 

11/19/10 

11/19/10 

11/19/10 

11/19/10 

11/19/10 

11/15/10 

n /15 /10 

11/15/10 

11/16/10 

11/16/10 

11/16/10 

11/16/10 

11/16/10 

11/15/10 

11/15/10 

11/15/10 

11/15/10 

11/16/10 

11/16/10 

Sample Location 

MW 102 

MW 102 

MW 102 

MW102 

MVV103 

MW 103 

MW103 

MW 103 

MW103 

MW 103 

MW103 

MW103 

MW 104 

MVV104 

MW104 

MW104 

MW 104 

MW104 

MVV104 

MVV104 

MW105 

MW 105 

MW 105 

MW105 

MW 105 

MW105 

Sample Depth 

(30-35) ft BGS 

(35-40) ft BGS 

(40-45) ft BGS 

(40-45)ft BGS 

(34-39) ft BGS 

(39-44) ft BGS 

(44-49)ft BGS 

(9-14)/f BGS 

04-19)ft BGS 

09-24) ft BGS 

(24-29) ft BGS 

(29-34)ft BGS 

(30-35) ft BGS 

(35-40) ft BGS 

(40-45)ft BGS 

(5-10)ft BGS 

(10-75)/! BGS 

05-20)ft BGS 

(20-25) f t BGS 

(25-30) ft BGS 

(32-37) f t BGS 

(37-42) ft BGS 

(42-47)/! BGS 

(42-47) ft BGS 

(7-12) ft BGS 

02-17) ft BGS 

Matrix 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Parameters 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL met.ils/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Sample Location Description 
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FIELD SAMPLE KEY 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF O U ^ RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Identification 

VAS-56393-111610-DD-050 

V AS-56393-m 610-DD-048 

VAS-56393-111610-DD-044 

VAS-56393-11I610-DD-045 

VAS-56393-111110-DD-016 

VAS-56393-111110-DD-014 

VAS-56393-111210-DD-030 

VAS-56393-111210-DD-028 

VAS-56393-111210-DD-024 

VAS-56393-111210-DD-021 

VAS-56393-111210-DD-019 

VAS-56393-111510-DD-033 

V AS-56393-111110-DD-Ol 5 

VAS-56393-111110-DD-013 

VAS-56393-in210-DD-029 

VAS-56393-111210-DD-025 

VAS-56393-111210-DD-022 

VAS-56393-111210-DD-023 

VAS-56393-111210-DD-020 

VAS-56393-111210-DD-018 

VAS-56393-111510-DD-032 

VAS-56393-111710-DD-068 

VAS-56393-111710-DD-069 

VAS-56393-111710-DD-066 

VAS-56393-111710-DD-064 

VAS-56393-111710-DD-062 

Date Sampled 

11/16/10 

11/16/10 

11/16/10 

11/16/10 

11/11/10 

11/11/10 

11/12/10 

11/12/10 

11/12/10 

11/12/10 

11/12/10 

11/15/10 

11/11/10 

11/11/10 

11/12/10 

11/12/10 

11/12/10 

11/12/10 

11/12/10 

11/12/10 

11/15/10 

11/17/10 

n/17/10 

11/17/10 

11/17/10 

11/17/10 

Sample Location 

MW105 

MW 105 

MW105 

MW105 

MW 106 

MW 106 

MW 106 

MW 106 

MW 106 

MW 106 

MVV106 

MW 106 

MW 107 

MW107 

MW107 

MW107 

MW 107 

MW 107 

MVV107 

MVV107 

MW 107 

MW 108 

MW 108 

MW 108 

MW10S 

MW 108 

Sample Depth 

07-21)ft BGS 

(22-27) ft BGS 

(27-32) ft BGS 

(27-32) ft BGS 

(34-39)ft BGS 

(39-44) ft BGS 

(9-14)ft BGS 

04-19)ft BGS 

09-24)ft BGS 

(24-29) ft BGS 

(29-34) ft BGS 

(4-9) ft BG.S 

(34-39)/! BGS 

(39-44)ft BGS 

(9-14) ft BGS 

04-19) ft BGS 

09-24)ft BGS 

09-24)ft BGS 

(24-29)ft BGS 

(29-34) ft BGS 

(4-9) ft BGS 

04-19) ft BGS 

04-19) ft BGS 

09-24) ft BGS 

(24-29) ft BGS 

(29-34) ft BGS 

Matrix 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Parameters 

Total VOCs/PCBs/ TAL metaJs/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 
Total VOCs/PCBs/ TAL metals/ 

dissolved metals 

Sample Location Description 
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FIELD SAMPLE KEY 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Identification 

VAS-56393-111710-DD-060 

VAS-56393-111710-DD-056 

VAS-56393-111810-DD-076 

VAS-56393-111810-DD-075 

VAS-56393-m710-DD-070 

VAS-56393-in710-DD-067 

VAS-56393-1 n 710-DD-065 

VAS-56393-111710-DD-063 

V AS-56393-111710-DD-061 

VAS-56393-111710-DD-057 

VAS-56393-111710-DD 058 

VAS-56393-111810-DD-077 

VAS-56393-111810-DD-074 

VAS-56393-in810-DD-082 

VAS-56393-1 n 810-DD-083 

VAS-56393-111810-DD-080 

VAS-56393-111810-DD-078 

VAS-56393-111910-DD-096 

V/ILS-56393-1 11910-DD-094 

VAS-56393-111910-DD-092 

VAS-56393-111910-DD-090 

VAS-56393-111910-DD-088 

April 2011 Groundwater Sampling 

G W-56393-040611 -EV-OOl 

GW-56393-040611-EV-002 

GW-56393-0406ri-EV-003 

Date Sampled 

11/17/10 

11/17/10 

11/18/10 

11/18/10 

11/17/10 

11/17/10 

11/17/10 

11/17/10 

11/17/10 

11/17/10 

11/17/10 

11/18/10 

11/18/10 

11/18/10 

11/18/10 

11/18/10 

11/18/10 

11/19/10 

11/19/10 

11/19/10 

n /19 /10 

11/19/10 

Sample Location 

MW 108 

MW108 

MW108 

MW 108 

MW 109 

MW109 

MW 109 

MW 109 

MW 109 

MW109 

MW 109 

MW 109 

MW 109 

MW 110 

MW 110 

MW 110 

MWl lO 

M W l l O 

MWIIO 

MWl lO 

MW 110 

MWl lO 

Sample Depth 

(34-39) f t BGS 

(39-44) f t BGS 

(4-9) f t BGS 

(9-14) f t BGS 

07-22) f t BGS 

(22-27) f t BGS 

(27-32)ft BGS 

(32-37) f t BGS 

(37-42)ft BGS 

(42-47)ft BGS 

(42-47)ft BGS 

(7-12) f t BGS 

02-17) f t BGS 

(42-47)ft BGS 

(42-47) f t BGS 

(47-52) f t BGS 

(52-57) f t BGS 

07-22)ft BGS 

(22-27) f t BGS 

(27-32)/! BGS 

(32-37)/! BGS 

(37-42) f t BGS 

Matrix 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Parameters 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved juetals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved rnetals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Sample Location Description 

04/06/11 

04/06/11 

04/06/11 

101D 

101S 

101S 

Water 

Water 

Water 

Total 

Total 

Total 

VOCs/PCBs/ TAL metals/ 
dissolved metals 

VOCs/PCBs/ TAL metals/ 
dissolved metals 

VOCs/PCBs/ TAL metals/ 
dissolved metals 

CkA 05A?V3 18) 
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FIELD SAMPLE KEY 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Identification 

GW-56393-0407I1-EV-004 

G W-56393-040711 -EV-005 

GW-56393-040711-EV-006 

GW-56393-040711-EV-007 

G W-56393-040711 -EV-008 

GW-56393-040711-EV-009 

GW-56393-040711-nV-010 

G W-56393-040711-EV-011 

G W-56393-040711 -EV-012 

GW-56393-040711-EV-013 

GW-56393-040711-EV-014 

GW-56393-040811-EV-015 

GW-56393-040811-EV-016 

G W-56393-040811 -EV-017 

Notes: 
PCBs - Polychlorinated biphenyls 
TAL - Total Analyte List 
VOCs- Volatile Organic Compounds 

i te Sampled 

04/07/11 

04/07/11 

04/07/11 

04/07/11 

04/07/11 

04/07/11 

04/07/11 

04/07/11 

04/07/11 

04/07/11 

04/07/11 

04/08/11 

04/08/11 

04/08/11 

Sample Location Sample Depth Matrix 

109D 

108S 

108D 

107S 

106S 

106D 

105S 

105D 

104S 

104D 

103D 

102D 

102D 

102S 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Parameters 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Total VOCs/PCBs/ TAL metals/ 
dissolved metals 

Sample Location Description 

CRA OShW.l (H) 
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VERIFICATION SOIL SAMPLING ANALYTICAL RESULTS - MDNR PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

Direct 
Contact 

VS-001 
SO-056393-062910-RP- VSRDNRE-001 

6/29/2010 

VS-002 
SO-056393-062910-RP-VSRDNRE-002 

6/29/1010 

VS-003 
SO-056393-062910-RP-VSRDNRE-003 

6/29/2010 

Units 

PCBs 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Total PCBs 

(PCB-1016) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(PCB-1248) 
(FCB-1254) 
(FCB-1260) 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

0.0069 U 
0.014 U 

0.0069 UJ 
0.0069 U 
0.0069 U 
0.016] 

0.0069 U 
0.016 J 

0.0071 U 
0.015 U 

0.0071 UJ 
0.0071 U 

0.046 
0.0071 U] 
0.0071 U 
0.046 J 

0.0078 U 
0.016 U 

0.0078 UJ 
0.0078 U 

0.11 J 
0.11 J 

0.0078 U 
0.22 J 

Notes: 
U - Not present at or above the associated value. 
J - Estimated concentration. 
UJ - Estimated reportiiig limit. 
R - Rejected as noted in data validation 
memorandum provided in Appendbt E. 

(a) Cleanup criteria identified by MDEQ RRD Op 
Memo No. 1, updated 3/25/2011, pursuant 
to 1994 PA 451 as amended. 
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VERIFICATION SOIL SAMPLING ANALYTICAL RESULTS - MDNR PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

VS-004 
Direct SO-056393-062910-RP-VSRDNRE-00i 

Contact 6/29/2010 

VS-005 
SO-056393-062910-RP-VSRDNRE-005 

6/29/2010 

VS-006 
SO-056393-062910-RP-VSRDNRE-006 

6/29/2010 

Units 

PCBs 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Total PCBs 

(PCB-1016) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(PCB-1248) 
(PCB-1254) 
(PCB-1260) 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

0.007 U 
0.014 U 
0.007 UJ 
0.007 U 
0.007 U 
0.014 J 
0.007 U 
0.014 J 

0.0075 U 
0.015 U 

0.0075 UJ 
0.0075 U 

0.11 J 
0.091 J 

0.0075 U 
0.201 J 

0.0064 U 
0.013 U 

0.0064 UJ 
0.0064 U 

0.01 J 
0.0068 J 
0.0064 U 
0.0168 J 

Notes: 
U - Not present at or above the associated value. 
J - Estimated concentration. 
UJ - Estimated reporting limit. 
R - Rejected as noted in data validation 
memorandum provided in Appendix E. 

(a) Cleanup criteria identified by MDEQ RRD Op 
Memo No. 1, updated 3/25/2011, pursuant 
to 1994 PA 451 as amended. 
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VERIFICATION SOIL SAMPLING ANALYTICAL RESULTS - MDNR PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

VS-007 
Direct SO-056393-063010-RP-VSRDNRE-007 

Contact 6/30/2010 

VS-008 
SO-056393-063010-RP-VSRDNRE-008 

6/30/2010 

VS-OOS 
SO-056393-063010-RP-VSRDNRE-010 

6/30/1010 
Duplicate 

Units 

PCBs 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Total PCBs 

(PCB-1016) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(PCB-1248) 
(PCB-1254) 
(PCB-1260) 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

0.0054 U 
0.011 U 
0.0054 U 
0.0054 U 
0.0081 J 
0.0055 J 
0.0054 U 
0.0136 J 

0.0054 U 
0.011 U 
0.0054 U 
0.0054 U 
0.0051 J 
0.0047 J 
0.0054 U 
0.0098 J 

0.0054 U 
0.011 U 
0.0054 U 
0.0054 U 
0.0086 J 
0.0062 J 
0.0054 U 
0.0148 J 

Notes: 
U - iNot present at or above the associated value. 
J - Estimated concentration. 
UJ - Estimated reporting limit. 
R - Rejected as noted in data validation 
memorandum provided in Appendix E. 

(a) Cleanup criteria identified by MDEQ RRD Op 
Memo No. 1, updated 3/25/2011, pursuant 
to 1994 PA 451 as amended. 
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VERIFICATION SOIL SAMPLING ANALYTICAL RESULTS - MDNR PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

Direct 
Contact 

VS-009 
SO-056393-063010-RP-VSRDNRE-009 

6/30/1010 

VS-011 
SO-056393-0S2410-RP-VSRDNRE-011 

40414 

VS-012 
SO-056393-082410-RP-VSRDNRE-012 

40414 

Units 

PCBs 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Total PCBs 

(PCB-1016) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(PCB-1248) 
(PCB-1254) 
(PCB-1260) 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

0.0057 U 
0.012 U 
0.0057 U 
0.0057 U 
0.018 J 
0.015 J 

0.0057 U 
0.033 J 

0.0065 U 
0.0065 U 
0.0065 U 
0.0065 U 
0.0065 U 

0.014 
0.0065 U 

0.014 

0.0072 U 
0.0072 U 
0.0072 U 
0.0072 U 
0.0072 U 

0.1 
0.028 P 
0.128 P 

Notes: 
U - Not present at or above the associated value. 
J - Estimated concentration. 
UJ - Estimated reporting limit. 
R - Rejected as noted in data validation 
memorandum provided in Appendix E: 

(a) Cleanup criteria identified by MDEQ RRD Op 
Memo No. 1, updated 3/25/2011, pur.suant 
to 1994 PA 451 as amended. 
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VERIFICATION SOIL SAMPLING ANALYTICAL RESULTS - MDNR PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

Direct 
Contact 

VS-013 
SO-056393-0S2410-RP-VSRDNRE-013 

40414 

VS-014 
SO-056393-081410-RP-VSRDNRE-014 

40414 

VS-015 
SO-056393-082410-RP-VSRDNRE-015 

40414 

Units 

PCBs 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Total PCBs 

(PCB-1016) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(PCB-1248) 
(PCB-1254) 
(PCB-1260) 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

0.0068 U 
0.0068 U 
0.0068 U 
0.0068 U 
0.0068 U 

0.14 
0.0068 U 

0.14 

0.0092 
0.0078 U 
0.0078 U 
0.0078 U 
0.0078 U 

0.12 
0.087 
0.2162 

0.01 
0.0065 U 
0.0065 U 
0.0065 U 
0.0065 U 

0.091 
0.012 P 
0.133 P 

Notes: 
U - Not present at or above the associated value. 
] - Estimated concentration. 
UJ - Estimated reporting limit. 
R - Rejected as noted m data validation 
memorandum provided in Appendix E. 

(a) Cleanup criteria identified by MDEQ RRD Op 
Memo No. 1, updated 3/25/2011, pursuant 
to 1994 PA 451 as amended. 

CRA 056393 (8) 
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Sample Location 
Sample Identifica tion 
Sample Date 
Sample Type 

VERIFICATION SAMPLING ANALYTICAL RESULTS - INITL\L ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-J RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Units 

Direct 
Contact 

VS-001 
SO-056393-071010-CB-VSRAP-001 

7/10/1010 

VS-002 
SO-m6i93-071{nO-CB-VSRAP-001 

7A0/2O10 

VS-003 
SO-056393-071210-RP-VSRAP-003 

7/12/2010 

VS-004 
SO-056393-071610-CB-VSRAP-010 

7/lWlOlO 

PCBs 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Total PCBs 

(PCB-1016) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(PCB-1248) 
(PCB-1254) 
(PCB-1260) 

Volatile Organic Componnds 
Acetone 
Benzene 
Bromolienzene 
Bromodichlorometliane 
Bromoform 
Bromomethane (Methvl bromide) 
2-Butanone (Methyl ethyl ketone) (VIEK) 
N-But}-ll'»ei\zene 
Carbon disulfide 
Carbon tetrachloride 
Cblorobenzene 
Chlorobromomethane 
Chloroethane 
Chloroform (Trichloromethane) 
Chloromethane (Methyl chloride) 
2-Chlorotoluene 
4-Chlorotoluene 
Cyniene (p-Isopropyltoluene) 
l,2-Dibromo-3-chloropropane (DBCP) 
Dibromochloromethane 
1,2-Dibronioethane (Ethylene dibromide) 
Dibro mom ethane 
l,2-DichlorolTen2ene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane (CFC-12) 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-l,2-DichIoroetliene 
trans-l,2-Dichloroetliene 
1,3-Dichloropropane 
1,2-DichIoropropane 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

-
-

-
-
-
4 

23000 
180 
540 
110 
820 
320 

27000 
2500 
280 
96 
260 

950 
1200 
1100 
500 

-
1.2 
110 

0.092 
2000 
210 
170 
400 
1000 
890 
91 
200 
540 
1400 

mg/kg 140 

0.012 U 
0.023 U 
0.012 U 
0.012 U 

0.27 
0.012 U 
0.012 U 

0.27 

R 
0.16 U 
0.63 U 
0.16 U 
0.16 U 
0.16 U 

R 
0.63 U 
0.16 U 
0.16 U 
0.16 U 
0.16 U 
0.16 U 
0.16 U 
0.16 U 
0.63 U 
0.63 U 
0.63 U 
0.63 U 
0.16 U 
0.63 U 
0.16 U 
0.16 U 
0.16 U 
0.16 U 
0.16 U 
0.16 U 
0.16 U 
0.16 U 
0.16 U 
0.16 U 
0.16 U 
0.16 U 

0.016 U 
0.031 U 
0.016 U 
0.016 U 

0.68 
0.016 U 
0.016 U 

0.68 

R 
0.31 U 
1.3 U 
0.31 U 
0.31 U 
0.31 U 

R 
1.3 U 

0.072 ] 
0.31 U 
0.31 U 
0.31 U 
0.31 U 
0.31 U 
0.31 U 
1.3 U 
1.3 U 
1.3 U 
1.3 U 
0.31 U 
1.3 U 
0.31 U 
0.31 U 
0.31 U 
0.31 U 
0.31 U 
0.31 U 
0.31 U 
0.31 U 
0.31 U 
0.31 U 
0.31 U 
0.31 U 

0.024 U 
0.047 U 
0.024 U 
0.024 U 

1.7 
0.024 U 
0.024 U 

1.7 

R 
0.54 U 
2.2 U 
0.54 U 
0.54 U 
0.54 U 

R 
2.2 U 
0.54 U 
0.54 U 
0.54 U 
0.54 U 
0.54 U 
0.54 U 
0.54 U 
2.2 U 
2.2 U 
2.2 U 
2.2 U 
0.54 U 
2.2 U 
0.54 U 
0.54 U 
0.54 U 
0.54 U 
0.54 U 
0.54 U 
0.54 U 
0.54 U 
0.54 U 
0.54 U 
0.54 U 
0.54 U 

0.033 U 
0.065 U 
0.033 U 
0.033 U 
0.033 U 
0.033 U 
0.033 U 

ND 

R 
0.70 U 
2.8 U 
0.70 U 
0.70 U 
0.70 UJ 

R 
2.8 U 
0.70 U 
0.70 U 
0.70 U 
0.70 U 
0.70 U 
0.70 U 
0.70 U 
2.8 U 
2.8 U 
2.8 U 
2.8 U 
0.70 U 
2.8 U 
0.70 U 
0.70 U 
0.70 U 
0.70 U 
0.70 U 
0.70 U 
0.70 U 
0.70 U 
0.70 U 
0.70 U 
0.70 U 
0.70 U 
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VERIFICATION SAMPLING ANALYTICAL RESULTS - INITIAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU^ RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

Volatile Organic Componnds - Continued 
2,2-Dichloropropane 
1,1-Dichloropropene 
cis-l,3-Dichloropropene 
trans-l,3-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
2-Hexanone 
Isopropyl benzene 
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) 
Methylene chloride 
Naphthalene 
N-Propylbenzene 
2-Phenvlbutane (sec-Butylbenzene) 
Styrene 
tert-Butyllieiizene 
1,1,2,2-Tetrachloroethane 
1,1,1,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,4-TrichlorolTenzene 
1,2,3-Trichlorolienzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Tricbloroethene 
Trichlorofluoromethane (CFC-11) 
1,2,3-Trichloropropane 
1,2,4-Trimethyll)enzene 
1,3,5-Triinethyllienzene 
Vinyl chloride 
o-Xvlene 
m&p-Xylenes 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Direct 
Contaa 

a 

-
-

140 
100 
2500 
390 
2700 
1300 
16000 
2500 
2500 
400 
2500 
53 

440 
88 
250 
990 

460 
180 
500 
560 
830 
110 
94 
3.8 
150 

VS-001 
1-056393-071010-CB-VSRAP-OOl 

7/ionoio 

VS-001 
SO-056393-071010-CB-VSRAP-002 

7/10/1010 

VS-003 
SO-056393-071110-RP-VSRAP-003 

7/11/1010 

VS-004 
SO-056393-0716W-CB-VSRAP-010 

7AV2010 

0.16 U 
0.16 U 
0.16 U 
0.16 U 
0.16 U 
0.63 U 
6.3 U 
0.63 U 

R 
0.63 U 
0.63 U 
0.63 U 
0.63 U 
0.16 U 
0.63 U 
0.16 U 
0.16 U 
0.16 U 
0.16 U 
0.63 U 
0.63 U 
0.16 U 
0.16 U 
0.16 U 
0.16 U 
0.16 U 
0.63 U 
0.63 U 
0.16 U 
0.16 U 
0.16 U 

0.31 U 
0.31 U 
0.31 U 
0.31 U 
0.31 U 
1.3 U 
13 U 
1.3 U 

R 
0.22] 
1.3 U 
1.3 U 
1.3 U 
0.31 U 
1.3 U 
0.31 U 
0.31 U 
0.31 U 
0.31 U 
1.3 U 
1.3 U 
0.31 U 
0.31 U 
0.31 U 
0.31 U 
0.31 U 
1.3 U 
1.3 U 
0.31 U 
0.31 U 
0.31 U 

0.54 U 
0.54 U 
0.54 U 
0.54 U 
0.54 U 
2.2 U 
22 U 
2.2 U 

R 
0.38] 
2.2 U 
2.2 U 
2.2 U 
0.54 U 
2.2 U 
0.54 U 
0.54 U 
0.54 U 
0.54 U 
2.2 U 
2.2 U 
0.54 U 
0.54 U 
0.54 U 
0.54 U 
0.54 U 
2.2 U 
2.2 U 
0.54 U 
0.54 U 
0.54 U 

0.70 U 
0.70 U 
0.70 U 
0.70 U 
0.70 U 
2.8 U 
28U 
2.8 U 

R 
2.8 U 
2.8 U] 
2.8 U 
2.8 U 
0.70 U 
2.8 U 
0.70 U 
0.70 U 
0.70 U 
0.70 U 
2.8 U 
2.8 U 
0.70 U 
0.70 U 
0.70 U 
0.70 U 
0.70 U 
2.8 U 
2.8 U 

0.70 U 
0.70 U 
0.70 U 

Notes: 
U - Not present at or above the associated value. 
] - Estimated concentration. 
U] - Estimated reporting limit. 
R - Rejected as noted in data validation ittcmorandum 
provided in Appendix E. 
(a) Cleanup criteria identified by MDEQ RRD Op Memo 
No. 1, updated 3/25/2011, pursuant to 1994 PA 451 as 
amended. 
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VERIFICATION SAMPLING ANALYTICAL RESULTS - INITL\L ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

Units 

VS-005 
Direct SO-056393-0712W'RP-VSRAP-004 

Contact 7A2/2010 

VS-006 
SO-056393-0S1010-RP-VSRAr'023 

SAO/2010 

VS-007 
SO-056393-081010-RP-VSRAP-024 

S/lO/1010 

VS-OOS 

SO-056393-071210-RP-VSRAP-005 
7/12/2010 

PCBs 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Total PCBs 

(PCB-1016) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(PCB-1248) 
(PCB-1254) 
(PCB-1260) 

Volatile Organic Componnds 
Acetone 
Benzene 
Bromobenzene 
Bromodichloromethane 
Bromoform 
Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 
N-But}'! benzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorolienzene 
a\lorobromomethane 
Chloroethane 
Chloroform (Trichloromethane) 
Chloromethane (Methyl chloride) 
2-Chlorotoiuene 
4-Chloro toluene 
Cymene (p-Isopropyltoluene) 
l,2-Dibromo-3-chloropropane (DBCP) 
Dibromochloromethane 
1,2-Dibromoethane (Ethylene dibromide) 
Dibroniomethane 
1,2-DichlorolTenzene 
1,3-Dichlorolienzenc 
1,4-Dichlorobenzene 
Dichlorodifluoromethane (CFC-12) 
1,1-Dichioroethane 
1,2-Dichloroethnne 
1,1-DichIoroethene 
cis-l,2-Dichloroethene 
trans-l,2-Dichloroelhene 
1,3-Dichloropropane 
1,2-Dichloropropane 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

-
-
-
4 

23000 
180 
540 
110 
820 
320 

27000 
2500 
280 
96 
260 

-
950 
1200 
1100 
500 

-
1.2 
110 

0.092 
2000 
210 
170 
400 
1000 
890 
91 
200 
640 
1400 

-
140 

0.024 U 
0.047 U 
0.024 U 
0.024 U 

0.63 
0.024 U 
0.024 U 

0.63 

R 
0.51 U 
2.1 U 
0.51 U 
0.51 U 
0.51 U 

R 
2.1 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
2.1 U 
2.1 U 
2.1 U 
2.1 U 
0.51 U 
2.1 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 

0.03 U 
0.06 U 
0.03 U 
0.03 U 
0.03 U 
0.03 U 
0.03 U 

ND 

R 
0.69 U 
2.8 U 
0.69 U 
0.69 U 
0.69 U 
3.4] 
2.8 U 
0.69 U 
0.69 U 
0.69 U 
0.69 U 
0.69 U 
0.69 U 
0.69 U 
2.8 U 
2.8 U 
2.8 U 

R 
0.69 U 
2.8 U 
0.69 U 
0.69 U 
0.69 U 
0.69 U 
0.69 U 
0.69 U 
0.69 U 
0.69 U 
0.69 U 
0.69 U 
0.69 U 
0.69 U 

0.097 U 
0.2 U 

0.097 U 
0.097 U 

1.8 
0.097 U 
0.097 U 

1.8 

R 
0.46 U 
1.9 U 
0.46 U 
0.46 U 
0.46 U 
2.2] 
0.56] 
0.46 U 
0.46 U 
0.46 U 
0.46 U 
0.46 U 
0.46 U 
0.46 U 
1.9 U 
1.9 U 
0.22] 

R 
0.46 U 
1.9 U 
0.46 U 
0.46 U 
0.46 U 
0.46 U 
0.46 U 
0.46 U 
0.46 U 
0.46 U 
0.46 U 
0.46 U 
0.46 U 
0.46 U 

0.024 U 
0.047 U 
0.024 U 
0.024 U 
0.027] 
0.024 U 
0.024 U 
0.027 ] 

R 
0.52 U 
2.1 U 
0.52 U 
0.52 U 
0.52 U 

R 
2.1 U 
0.52 U 
0.52 U 
0.52 U 
0.52 U 
0.52 U 
0.52 U 
0.52 U 
2.1 U 
2.1 U 
2.1 U 
2.1 U 
0.52 U 
2.1 U 

0.52 U 
0.52 U 
0.52 U 
0.52 U 
0.52 U 
0.52 U 
0.52 U 
0.52 U 
0.52 U 
0.52 U 
0.52 U 
0.52 U 



TABLE 4.3 Page 4 of 12 

VERIFICATION SAMPLING ANALYTICAL RESULTS - INITIAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU^ RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

Volatile Organic Componnds - Contimied 
2,2-Dichloropropane 
1,1-Dichloropropene 
cis-l,3-Dichloropropene 
trans-l,3-Dich]oropropeiie 
Ethylbenzene 
Hexachlorobutadiene 
2-Hexanone 
Isopropyl benzene 
4-Methyl-2-pentanone (Methyl isobuts'l ketone) (MIBK) 
Methylene chloride 
Naphthalene 
N-Propylbenzene 
2-Phenylbutane (sec-But)'lbenzene) 
St\Tene 
tert-Butylbenzene 
1,1,2,2-Tetrachloroethane 
1,1,1,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Tricbloroethene 
Trichlorofluoromethane (CFC-11) 
1,2,3-Trichloropropane 
1,2,4-TriniethyUienzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
o-Xylene 
m&p-Xylenes 

Unite 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Direct 
Contact 

a 

140 
100 
2500 
390 
2700 
1300 
16000 
2500 
2500 
400 
2500 
53 
440 
88 
250 
990 

-
460 
180 
500 
560 
830 
110 
94 
3.8 
150 

-

VS-005 
SO-056393-071210-RP-VSRAP-004 

7A1/1010 

VS-006 
SO-056393-081010-RP-VSRAP-023 

8/10/2010 

VS-007 
SO-056393-0S1010-RP-VSRAP-024 

SAO/2010 

VS-OOS 
SO-056393-071110-RP-VSRAP-005 

7/11/1010 

0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
2.1 U 
21 U 
2.1 U 

R 
0.34] 
2.1 U 
2.1 U 
2.1 U 
0.51 U 
2.1 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
2.1 U 
2.1 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
0.51 U 
2.1 U 
2.1 U 
0.51 U 
0.51 U 
0.51 U 

0.69 U 
0.69 U 
0.69 U 
0.69 U 
0.69 U 
2.8 U 

R 
2.8 U 

R 
2.8 U 
2.8 U 
2.8 U 
2.8 U 

0.69 U 
2.8 U 

0.69 U 
0.69 U 
0.69 U 
0.69 U 
2.8 U 
2.8 U 
0.69 U 
0.69 U 
0.69 U 
0.69 U 
0.69 U 
2.8 U 
2.8 U 
0.69 U 
0.69 U 
0.69 U 

0.46 U 
0.46 U 
0.46 U 
0.46 U 
0.081 ] 
1.9 U 

R 
1.9 U 

R 
1.9 U 
1.9 U 
1.9 U 
0.22] 
0.46 U 
1.9 U 
0.46 U 
0.46 U 
0.46 U 
0.46 U 
1.9 U 
1.9 U 
0.46 U 
0.46 U 
0.46 U 
0.46 U 
0.46 U 

1.9 
0.40] 
0.46 U 
0.14] 
0.22] 

0.52 U 
0.52 U 
0.52 U 
0.52 U 
0.52 U 
2.1 U 
21 U 
2.1 U 

R 
0.36] 
2.1 U 
2.1 U 
2.1 U 
0.52 U 
2.1 U 
0.52 U 
0.52 U 
0.52 U 
0.52 U 
2.1 U 
2.1 U 
0.52 U 
0.52 U 
0.52 U 
0.52 U 
0.52 U 
2.1 U 
2.1 U 
0.52 U 
0.52 U 
0.52 U 

Notes: 
U - Not present at or above the associated value. 
] - Estimated concentration. 
U] - Estimated reporting limit. 
R - Rejected as noted iji data validation memorandum 
provided in Appendix E. 
(a) Cleanup criteria identified by MDEQ RRD Op Memo 
No. 1, updated 3/25/2011, pursuant to 1994 PA 451 as 
amended. 
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VERIFICATION SAMPLING ANALYTICAL RESULTS - INFTLAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

Units 

Direct 
Contact 

VS-009 
SO-056393-071310-RP-VSRAP-006 

7/13/1010 

VS-010 
SO-056393-080610-RP-VSRAP-010 

S/6/1010 

VS-010 
SO-056393-080610-RP-VSRAP-011 

a/ivioio 
Duplicate 

VS-011 
SO-056393-0S0610-RP-VSRAP-011 

8/6/1010 

PCBs 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Total PCBs 

(PCB4016) 

(PCB-1221) 

(PCB-1232) 

(PCB-1242) 

(PCB-1248) 

(PCB-1254) 

(PCB-1260) 

Volatile Organic Componnds 

Acetone 

Benzene 

Bromolienzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) (MEK) 

N-But\'llTenzene 

Carbon disulfide 

Carbon tetrachloride 

Chlorolienzene 

Clilorobromomethane 

Cliloroe thane 

Chloroform (Trichloromethane) 

Chloromethane (Methyl cliloride) 

2-Chloro toluene 

4-Chloro toluene 

Cymene (p-Isopropvltoluenc) 

l,2-Dibromo-3-cliloropropane (DBCP) 

Dibromochloromethane 

1,2-Dibromoethane (Ethylene dibromide) 

Dibromomethane 

1,2-DichlorolTenzene 

l,3-Dichlorol>enzene 

1,4-D iclilorolienzene 

Dichlorodifluoromethane (CFC-12) 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethene 

cis-l,2-Dichloroethene 

trans-l,2-Dichloroethene 

1,3-Dichloropropane 

1,2-Dichloropropane 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

-

-
-
-
-
4 

23000 

180 

540 

110 

820 

320 

27000 

2500 

280 

96 

260 

-
950 

1200 

1100 

500 

1.2 

110 

0.092 

2000 

210 

170 

400 

1000 

890 

91 

200 

640 

1400 

-
140 

0.019 U 

0.037 U 

0.019 U 

0.019 U 

0.019 U 

0.019 U 

0.019 U 

ND 

7.0] 

0.53 U 

2.2 U 

0.53 U 

0.53 U 

0.53 U 

22 U] 

2.2 U 

0.53 U 

0.53 U 

0.53 U 

0.53 U 

0.53 U 

0.53 U 

0.53 U 

2.2 U 

2.2 U 

2.2 U 

2.2 U 

0.53 U 

2.2 U 

0.53 U 

0.53 U 

0.53 U 

0.53 U 

0.53 U 

0.53 U 

0.53 U 

0.53 U 

0.53 U 

0.53 U 

0.53 U 

0.53 U 

0.022 U 

0.081 U 

0.036 U 

0.029 U 

0.022 U 

0.032 U 

0.045 U 

ND 

R 

0.55 U 

2.2 U 

0.55 U 

0.55 U 

0.55 U] 

R 

2.2 U 

0.55 U 

0.55 U 

0.55 U 

0.55 U 

0.55 U 

0.55 U 

0.55 U 

2.2 U 

2.2 U 

2.2 U 

2.2 U 

0.55 U 

2.2 U 

0.55 U 

0.55 U 

0.55 U 

0.55 U 

0.55 U 

0.55 U 

0.55 U 

0.55 U 

0.55 U 

0.55 U 

0.55 U 

0.55 U 

0.023 U 

0.045 U 

0.023 U 

0.023 U 

0.023 U 

0.023 U 

0.023 U 

ND 

R 

0.52 U 

2.1 U 

0.52 U 

0.52 U 

0.52 U] 

R 

2.1 U 

0.52 U 

0.52 U 

0.52 U 

0.52 U 

0.52 U 

0.52 U 

0.52 U 

2.1 U 

2.1 U 

2.1 U 

2.1 U 

0.52 U 

2.1 U 

0.52 U 

0.52 U 

0.52 U 

0.52 U 

0.52 U 

0.52 U 

0.52 U 

0.52 U 

0.52 U 

0.52 U 

0.52 U 

0.52 U 

0.017 U 

0.057 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

ND 

R 

0.35 U 

1.4 U 

0.35 U 

0.35 U 

0.35 UJ 

R 

1.4 U 

0.35 U 

0.35 U 

0.35 U 

0.35 U 

0.35 U 

0.35 U 

0.35 U 

1.4 U 

1.4 U 

1.4 U 

1.4 U 

0.35 U 

1.4 U 

0.35 U 

0.35 U 

0.35 U 

0.35 U 

0.35 U 

0.35 U 

0.35 U 

0.35 U 

0.35 U 

0.35 U 

0.35 U 

0.35 U 
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VERIFICATION SAMPLING ANALYTICAL RESULTS - INITL\L ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

Volntile Organic Componnds • 

2,2-Dichloropropane 

1,1-Dichloropropcne 

cis-l,3-Dichloropropene 

trans-l,3-Dichloropropene 

Ethylbenzene 

Hexachlorobutadiene 

2-Hexanone 

Isopropyl benzene 

4-Methyl-2-pentanone (Methyl 

Methylene chloride 

Naphthalene 

N-Propyllienzene 

- Continned 

lisobut)'! ketone) (MIBK) 

2-Phenylbutane (sec-Butyllienzene) 

Styrene 

tert-Butylbeiizeiie 

1,1,2,2-Tetrachloroethane 

1,1,1,2-Tetracliloroethane 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

1,2,3-TrichlorolTenzene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethatie 

Tricbloroethene 

Trichlorofluoromethane (CFC-11) 

1,2,3-Trichloropropane 

1,2,4-TrimethyllTenzene 

1,3,5-TrimethyllTenzene 

Vinyl chloride 

o-Xylene 

m&p-Xvlenes 

i;»i(s 

m g / k g 

m g / k g 

m g / k g 

m g / k g 

m g / k g 

m g / k g 

m g / k g 

m g / k g 

m g / k g 

m g / k g 

m g / k g 

m g / k g 
m g / k g 

m g / k g 

m g / k g 

m g / k g 

m g / k g 

m g / k g 

m g / k g 

m g / k g 

m g / k g 

m g / k g 

m g / k g 

m g / k g 

m g / k g 

m g / k g 

m g / k g 

m g / k g 

m g / k g 

mg /kg 

m g / k g 

Direct 
Contact 

a 

-

140 

100 

2500 

390 

2700 

1300 

16000 

2500 

2500 

400 

2500 

53 

440 

88 

250 

990 

-
460 

180 

500 

560 

830 

110 

94 

3.8 

150 

-

VS-009 
SO-056393-071310-RP-VSRAP-006 

7/13/1010 

VS-010 
SO-056393-0S0610-RP-VSRAP-010 

S/e/1010 

VS-010 
SO-056393-0S0610-RP-VSRAP-021 

8/6/2010 
Dnplicate 

VS-011 
SO-056393-0S0610-RP-VSRAP-OT. 

8/6/1010 

0.53 U 

0.53 U 

0.53 U 

0.53 U 

0.53 U 

2.2 U] 

22U 

2.2 U 

R 

0.25] 

2.2 U 

2.2 U 

2.2 U 

0.53 U 

2.2 U 

0.53 U 

0.53 U 

0.53 U 

0.53 U 

2.2 U 

2.2 U 

0.53 U 

0.53 U 

0.53 U 

0.53 U 

0.53 U 

2.2 U 

2.2 U 

0.53 U 

0.53 U 

0.53 U 

0.55 U 

0.55 U 

0.55 U 

0.55 U 

0.55 U 

2.2 U 

22 U 

2.2 U 

R 

2.2 U 

2.2 U 

2.2 U 

2.2 U 

0.55 U 

2.2 U 

0.55 U 

0.55 U 

0.55 U 

0.55 U 

2.2 U 

2.2 U 

0.55 U 

0.55 U 

0.55 U 

0.55 U 

0.55 U 

2.2 U 

2.2 U 

0.55 U 

0.55 U 

0.55 U 

0.52 U 

0.52 U 

0.52 U 

0.52 U 

0.52 U 

2.1 U 

21 U 

2.1 U 

R 

2.1 U 

2.1 U 

2.1 U 

2.1 U 

0.52 U 

2.1 U 

0.52 U 

0.52 U 

0.52 U 

0.52 U 

2.1 U 

2.1 U 

0.52 U 

0.52 U 

0.52 U 

0.52 U 

0.52 U 

2.1 U 

2.1 U 

0.52 U 

0.52 U 

0.52 U 

0.35 U 

0.35 U 

0.35 U 

0.35 U 

0.35 U 

1.4 U 

14 U 

1.4 U 

R 

1.4 U 

1.4 U 

1.4 U 

1.4 U 

0.35 U 

1.4 U 

0.35 U 

0.35 U 

0.35 U 

0.35 U 

1.4 U 

1.4 U 

0.35 U 

0.35 U 

0.35 U 

0.35 U 

0.35 U 

0.15] 

0.062] 

0.35 U 

0.35 U 

0.35 U 

Notes: 
U - Not present at or above the associated value. 

] - Estimated concentration. 

UJ - Estimated reporting limit. 

R - Rejected as noted in data validation memorandum 

provided in Appendix E. 

(a) Cleanup criteria identified bv MDEQ RRD Op Memo 

No. 1, updated 3/25/2011, pursuant to 1994 PA 451 as 

amended. 
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VERIFICATION SAMPLING ANALYTICAL RESULTS - INITIAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

Direct 
Contact 

VS-011 
SO-056393-071310-RP-VSRAP-007 

7A3/1010 

VS-012 
SO-056393-071310-RP-VSRAP-008 

7A3/2010 
Dnplicnte 

VS-013 
SO-056393-072S10-RP-VSRAP-019 

7/18/1010 

VS-Oli 
SO-056393-071810-RP-VSRAP-01S 

7/18/1010 

PCBs 
Aroclor-1016 (PCB-

Aroclor-1221 (PCB-

Aroclor-1232(PCB-

Aroclor-1242 (PCB-

Aroclor-1248 (PCB-

Aroclor-1254 (PCB-

Aroclor-1260 (PCB-

Total PCBs 

1016) 

1221) 

1232) 

•1242) 

•1248) 

•1254) 

•1260) 

Volatile Organic Compounds 

Acetone 

Benzene 

Bromobenzene 

Bromod ichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butaiione (Methyl ethyl ketone) (MEK) 

N-But}'llTenzene 

Carbon disulfide 

Carbon tetrachloride 

CWorolienzene 

Clilorobromomethane 

Chloroethane 

Clilorofomi (Trichloronietliane) 

CMoromethane (Methyl cliloride) 

2-ChIoroto!uene 

4-Chloro toluene 

Cymene (p-lsopropy I toluene) 

l,2-Dibromo-3-chloropropane (DBCP) 

Dibromochloromethane 

1,2-Dibronioethane (Ethylene dibromide) 

Dibromomethane 

1,2-Dichloro benzene 

1,3-Dichlorobenzene 

1,4-D ich lorobenzene 

Dichlorodifluoromethane (CFC-12) 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethene 

cis-l,2-Dichloroethene 

trans-l,2-Dichloroethene 

1,3-Dichloropropane 

1,2-Dichloropropane 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

nig/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

-
-
-
-

-
4 

23000 

180 

540 

110 

820 

320 

27000 

2500 

280 

96 

260 

-
950 

1200 

1100 

500 

-

1.2 

110 

0.092 

2000 

210 

170 

400 

1000 

890 

91 

200 

640 

1400 

140 

0.022 U 

0.044 U 

0.022 U 

0.022 U 

0.022 U 

0.022 U 

0.022 U 

ND 

4 0 ] 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

20 UJ 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

2.0 U 

2.0 U 

2.0 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.021 U 

0.041 U 

0.021 U 

0.021 U 

0.021 U 

0.021 U 

0.021 U 

ND 

4.5 J 

0.56 U 

2.3 U 

0.56 U 

0.56 U 

0.56 U 

23 UJ 

2.3 U 

0.56 U 

0.56 U 

0.56 U 

0.56 U 

0.56 U 

0.56 U 

0.56 U 

2.3 U 

2.3 U 

2.3 U 

2.3 U 

0.56 U 

2.3 U 

0.56 U 

0.56 U 

0.56 U 

0.56 U 

0.56 U 

0.56 U 

0.56 U 

0.56 U 

0.56 U 

0.56 U 

0.56 U 

0.56 U 

0.019 U 

0.037 U 

0.019 U 

0.019 U 

0.12 

0.019 U 

0.019 U 

0.12 

R 

0.41 U 

1.7 U 

0.41 U 

0.41 U 

0.41 U 

R 

1.7 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

1.7 U 

1.7 U 

1.7 U 

1.7 U 

0.41 U 

1.7 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.0056 U 

0.012 U 

0.0056 U 

0.0056 U 

0.0056 U 

0.0014 J 

0.0056 U 

0.0014 J 

R 

0.060 U 

0.24 U 

0.060 U 

0.060 U 

0.060 U 

R 

0.24 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.24 U 

0.24 U 

0.24 U 

0.24 U 

0.060 U 

0.24 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 
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VERIFICATION SAMPLING ANALYTICAL RESULTS - INITIAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

Volatile Organic Componnds - Continned 
2,2-Dichloropropane 
1,1-Dichloropropene 
cis-l,3-Dichloropropene 
trans-l,3-Dichloropropene 
Ethylt^nzene 
Hexachlorobutadiene 
2-Hexanone 
Isopropyl lienzene 
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) 
Methylene cliloride 
Naphthalene 
N-PropyllTenzene 
2-Phenylbutane (sec-Butydbenzene) 
Styrene 
tert-Butylbenzene 
1,1,2,2-Tetrachloroethane 
1,1,1,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorol-^nzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Tricbloroethene 
Trichlorofluoromethane (CFC-11) 
1,2,3-Trichloropropane 
1,2,4-Trimethyllx?nzene 
1,3,5-TrimetbyUTenzene 
Vinyl chloride 
o-Xylene 
m&p-Xylenes 

Unite 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Direct 
Contaa 

a 

-

140 
100 
2500 
390 
2700 
1300 

16000 
2500 
2500 
400 
2500 
53 

440 
88 
250 
990 

-
460 
180 
500 
560 
830 
110 
94 
3.8 
150 

VS-012 
1-056393-071310-RP-VSRAP-007 

7A 3/2010 

VS-012 
SO-056393-071310-RP-VSRAP-00S 

7A3/20W 
Dnplicate 

VS-013 
SO-056393-072S10-RP-VSRAP-019 

7/18/1010 

VS-014 
SO-056393-071S10-RP-VSRAP-018 

7/lS/lOlO 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U] 
20 U 
2.0 U 

R 
0.22] 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 

0.56 U 
0.56 U 
0.56 U 
0.56 U 
0.56 U 
2.3 U] 
23 U 
2.3 U 

R 
0.25 J 
2.3 U 
2.3 U 
2.3 U 
0.56 U 
2.3 U 
0.56 U 
0.56 U 
0.56 U 
0.56 U 
2.3 U 
2.3 U 
0.56 U 
0.56 U 
0.56 U 
0.56 U 
0.56 U 
2.3 U 
2.3 U 
0.56 U 
0.56 U 
0.56 U 

0.41 U 
0.41 U 
0.41 U 
0.41 U 
0.41 U 
1.7 U 
17 U 
1.7 U 

R 
1.7 U 
1.7 U 
1.7 U 
1.7 U 
0.41 U 
1.7 U 
0.41 U 
0.41 U 
0.41 U 
0.41 U 
1.7 U 
1.7 U 
0.41 U 
0.41 U 
0.41 U 
0.41 U 
0.41 U 
1.7 U 
1.7 U 
0.41 U 
0.41 U 
0.41 U 

0.060 U 
0.060 U 
0.060 U 
0.060 U 
0.060 U 
0.24 U 
2.4 U 
0.24 U 

R 
0.24 U 
0.24 U 
0.24 U 
0.24 U 
0.060 U 
0.24 U 
0.060 U 
0.060 U 
0.060 U 
0.060 U 
0.24 U 
0.24 U 
0.060 U 
0.060 U 
0.060 U 
0.060 U 
0.060 U 
0.24 U 
0.24 U 
0.060 U 
0.060 U 
0.060 U 

Notes: 
U - Not present at or above the associated value. 
] - Estimated concentration. 
U] - Estimated reporting limit. 
R - Rejected as noted in data validation memorandum 
provided in Appendix E. 
(a) Cleanup criteria identified by MDEQ RRD Op Memo 
No. 1, updated 3/25/2011, pursuant to 1994 PA 451 as 
amended. 
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VERIFICATION SAMPLING ANALYTICAL RESULTS - INITIAL ASPHALT PLANT PROPERTY LOCATIONS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU- i RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

Units 

Direct 
Contact 

VS-015 
SO-056393-071410-RP-VSRAP-009 

7A4/2010 

VS-016 
SO-056393-072010-RP-VSRAP-013 

7A0/1010 

VS-017 
SO-056393-072010-RP-VSRAP-016 

7/lOAOlO 

VS-OIS 
SO056393-071910-RP-VSRAP-011 

7/19/2070 

PCBs 

Aroclor-1016 (PCB-

ATOclor-1221 (PCB-

Aroclor-1232 (PCB-

Aroclor-1242 (PCB-

Aroclor-1248 (PCB-

Aroclor-1254 (PCB-

Aroclor-1260 (PCB-

Totai PCBs 

1016) 

1221) 

1232) 

•1242) 

•1248) 

T254) 

1260) 

Volatile Organic Compounds 

Acetone 

Benzene 

Bromobenzene 

Bromod ichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) (MEK) 

N-But\'llieiizene 

Carbon disulfide 

Carbon tetrachloride 

CJiJorolienzene 

Clilorobromomethane 

Cliloroe thane 

Cliloroform (Trichloromethane) 

CMoromethane (Mt?thyl cliloride) 

2-Chlorotoluene 

4-Chloro toluene 

Cymene (p-Isopropyltoluene) 

l,2-Dibromo-3-chloropropane (DBCP) 

Dibromochloromethane 

1,2-Dibromoethane (Ethylene dibromide) 

Dibromomethane 

1,2-D ich lorobenzene 

1,3-Diclilorobenzene 

1,4-D ich lorobenzene 

Dichlorodifluoromethane (CFC-12) 

1,1-Dicliloroethane 

1,2-Dichloroethane 

1,1-Dichloroethene 

cis-1,2-D ich lo roe thene 

trans-l,2-Dichloroetliene 

1,3-Dichloropropane 

1,2-Dichloropropane 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

-
-
-
-
4 

23000 

180 

540 

110 

820 

320 

27000 

2500 

280 

96 

260 

-
950 

1200 

1100 

500 

-

1.2 

110 

0.092 

2000 

210 

170 

400 

1000 

890 

91 

200 

640 

1400 

140 

0.024 U 

0.047 U 

0.024 U 

0.024 U 

0.024 U 

0.024 U 

0.024 U 

ND 

9.3] 

0.84 U 

3.4 U 

0.84 U 

0.84 U 

0.84 U 

34 U] 

3.4 U 

0.84 U 

0.84 U 

0.84 U 

0.84 U 

0.84 U 

0.84 U 

0.84 U 

3.4 U 

3.4 U 

3.4 U 

3.4 U 

0.84 U 

3.4 U 

0.84 U 

0.84 U 

0.84 U 

0.84 U 

0.84 U 

0.84 U 

0.84 U 

0.84 U 

0.84 U 

0.84 U 

0.84 U 

0.84 U 

0.0055 U 

0.011 U 

0.0055 U 

0.0055 U 

0.0055 U 

0.0055 U 

0.0055 U 

ND 

R 
0.051 U 

0.21 U 

0.051 U 

0.051 U 

0.051 UJ 

R 

0.21 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.051 U 

0.21 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.0054 U 

0.011 U 

0.0054 U 

0.0054 U 

0.0054 U 

0.0054 U 

0.0054 U 

ND 

R 

0.045 U 

0.18 U 

0.045 U 

0.045 U 

0.045 UJ 

R 

0.18 U 

0.045 U 

0.045 U 

0.045 U 

0.045 U 

0.045 U 

0.045 U 

0.045 U 

0.18 U 

0.18 U 

0.18 U 

0.18 U 

0.045 U 

0.18 U 

0.045 U 

0.045 U 

0.045 U 

0.045 U 

0.045 U 

0.045 U 

0.045 U 

0.045 U 

0.045 U 

0.045 U 

0.045 U 

0.045 U 

0.006 U 

0.012 U 

0.006 U 

0.006 U 

0.006 U 

0.006 U 

0.006 U 

ND 

R 

0.060 U 

0.24 U 

0.060 U 

0.060 U 

0.060 UJ 

R 

0.24 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.24 U 

0.24 U 

0.24 U 

0.24 U 

0.060 U 

0.24 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

CRA L15f>?9:i (8) 
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VERIFICATION SAMPLING ANALYTICAL RESULTS - INFTIAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU^ RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

Volatile Organic Componnds - Continned 
2,2-Dichloropropane 
1,1-Dichloropropene 
cis-l,3-DichIoropropene 
trans-l,3-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
2-Hexanone 
Isopropyl benzene 
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) 
Methylene cliloride 
Naphthalene 
N-Propylbenzene 
2-Phenylbutane (sec-Butylbenzene) 
Styrene 
tert-But\'llTenzene 
1,1,2,2-Tetrachloroethane 
1,1,1,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,4-Trichlorolienzene 
1,2,3-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Tricbloroethene 
Trichlorofluoromethane (CFC-11) 
1,2,3-Tricbloropropane 
1,2,4-Trimethyll>enzene 
1,3,5-TrimethyIlTenzene 
Vinyl chloride 
o-Xylene 
m&p-Xylenes 

Ul!!te 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Direct 
Contact 

a 

-
-

140 
100 
2500 
390 
2700 
1300 
16000 
2500 
2500 
400 
2500 
53 

440 
88 
250 
990 

-
460 
180 
500 
560 
830 
110 
94 
3.8 
150 

VS-015 
SO-056393-071420-RP-VSRAP-009 

7A4/1010 

0.84 U 
0.84 U 
0.84 U 
0.84 U 
0.84 U 
3.4 U 
34 U 
3.4 U 

R 
3.4 U 
3.4 U 
3.4 U 
3.4 U 
0.84 U 
3.4 U 
0.84 U 
0.84 U 
0.84 U 
0.84 U 
3.4 U 
3.4 U 
0.84 U 
0.84 U 
0.84 U 
0.84 U 
0.84 U 
3.4 U 
3.4 U 
0.84 U 
0.84 U 
0.84 U 

VS-016 
SO-056393-072020-RP-VSRAP-013 

7/20/2070 

0.051 U 
0.051 U 
0.051 U 
0.051 U 
0.051 U 
0.21 U 
2.1 U 
0.21 U 

R 
0.21 U 
0.21 U] 
0.21 U 
0.21 U 
0.051 U 
0.21 U 
0.051 U 
0.051 U 
0.051 U 
0.051 U 
0.21 U 
0.21 U 
0.051 U 
0.051 U 
0.051 U 
0.051 U 
0.051 U 
0.21 U 
0.21 U 
0.051 U 
0.051 U 
0.051 U 

VS-017 
SO-056393-072010-RP-VSRAP-016 

7/20/1010 

0.045 U 
0.045 U 
0.045 U 
0.045 U 
0.045 U 
0.18 U 
1.8 U 
0.18 U 

R 
0.18 U 
0.18 UJ 
0.18 U 
0.18 U 
0.045 U 
0.18 U 
0.045 U 
0.045 U 
0.045 U 
0.045 U 
0.18 U 
0.18 U 
0.045 U 
0.045 U 
0.045 U 
0.045 U 
0.045 U 
0.18 U 
0.18 U 
0.045 U 
0.045 U 
0.045 U 

VS-07S 
SO056393-071910-RP-VSJ?AP-0n 

7/19/2010 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.24 U 

2.4 U 

0.24 U 

R 

0.24 U 

0.24 UJ 

0.24 U 

0.24 U 

0.060 U 

0.24 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0.24 U 

0.24 U 

0.060 U 

0.060 U 

0.060 U 

0.060 U 

0,060 U 

0.24 U 

0.24 U 

0.060 U 

0.060 U 

0.060 U 

Notes: 
U - Not present at or above the associated value. 
J - Estimated concentratioa 
U] - Estimated reporting limit. 
R - Rejected as noted in data validation memorandum 
provided in Appendix E. 
(a) Cleanup criteria identified by MDEQ RRD Op Memo 
No. 1, updated 3/25/2011, pursuant to 1994 PA 451 as 
amended. 
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VERIFICATION SAMPLING ANALYTICAL RESULTS - INITLAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-S RA REPORT 

OTSEGO TOWNSHIP , MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

Units 

Direct 
Contact 

VS-019 
SO-056393-072010-RP-VSRAP-011 

7/10/1010 

VS-010 
SO-056393-071010-RP-VSRAP-015 

7/10/2010 

VS-011 
SO-056393-072010-RP-VSRAP-014 

7/10/1010 

VS-011 
SO-056393-071010-RP-VSRAP-017 

7/20/2010 

PCBs 

Aroclor-1016 (PCB-

Aroclor-1221 (PCB-

Aroclor-1232(PCB-

Aroclor-1242(PCB-

Aroclor-1248(PCB-

Aroclor-1254 (PCB-

Aroclor-1260(PCB-

Total PCBs 

1016) 

1221) 

1232) 

1242) 

1248) 

•1254) 

•1260) 

Volatile Organic Compounds 

Acetone 

Benzene 

Bromobenzene 

Bromod ichloromethane 

Broniotorni 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) (MEK) 

N-But^'llienzene 

Carbon disulfide 

Carbon tetrachloride 

Cblorobenzene 

Clilorobromomethane 

Cliloroe thane 

Cliloroform (Trichloromethane) 

Chloromethane (Methvl chloride) 

2-Chlorotoluene 

4-Chloro toluene 

Cymene (p-lsopropyltoluene) 

l,2-Dibromo-3-chloropropane (DBCP) 

Dibromochloromethane 

1,2-Dibromoethane (Etliylene dibromide) 

Dibromomethane 

1,2-Dicli lorobenzene 

1,3-Diclilorobenzene 

1,4-D ich lorobenzene 

Dichlorodifluoromethane (CFC-12) 

1,1-Dichloroetliane 

1,2-Dichloroethane 

1,1-Dichloroethene 

cis-l,2-Dichloroe thene 

trans-l,2-Dichloroethene 

1,3-Dichloropropane 

1,2-Dichloropropane 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

-
-
-
4 

23000 

180 

540 

110 

820 

320 

27000 

2500 

280 

96 

260 

950 

1200 

1100 

500 

-
-

1.2 

110 

0.092 

2000 

210 

170 

400 

1000 

890 

91 

200 

640 

1400 

140 

0.054 U 

0.11 U 

0.054 U 

0.054 U 

1.6 

0.054 U 

0.054 U 

1.6 

R 

0.052 U 

0.21 U 

0.052 U 

0.052 U 

0.052 U] 

R 

0.21 U 

0.052 U 

0.052 U 

0.052 U 

0.052 U 

0.052 U 

0.052 U 

0.052 U 

0.21 U 

0.21 U 

0.21 U 

0.21 U 

0.052 U 

0.21 U 

0.052 U 

0.052 U 

0.052 U 

0.052 U 

0.052 U 

. 0.052 U 

0.052 U 

0.052 U 

0.052 U 

0.052 U 

0.052 U 

0.052 U 

0.054 U 

0.11 U 

0.054 U 

0.054 U 

2.2 

0.054 U 

0.054 U 

2.2 

R 

0.061 U 

0.25 U 

0.061 U 

0.061 U 

0.061 UJ 

R 

0.25 U 

0.061 U 

0.061 U 

0.061 U 

0.061 U 

0.061 U 

0.061 U 

0.061 U 

0.25 U 

0.25 U 

0.25 U 

0.25 U 

0.061 U 

0.25 U 

0.061 U 

0.061 U 

0.061 U 

0.061 U 

0.061 U 

0.061 U 

0.061 U 

0.061 U 

0.061 U 

0.061 U 

0.061 U 

0.061 U 

0.006 U 

0.012 U 

0.006 U 

0.006 U 

0.035 

0.006 U 

0.006 U 

0.035 

R 

0.092 U 

0.37 U 

0.092 U 

0.092 U 

0.092 UJ 

R 

0.37 U 

0.092 U 

0.092 U 

0.092 U 

0.092 U 

0.092 U 

0.092 U 

0.092 U 

0.37 U 

0.37 U 

0.37 U 

0.37 U 

0.092 U 

0.37 U 

0.092 U 

0.092 U 

0.092 U 

0.092 U 

0,092 U 

0,092 U 

0.092 U 

0.092 U 

0.092 U 

0.092 U 

0.092 U 

0.092 U 

0.0051 U 

0.011 U 

0.0051 U 

0.0051 U 

0.055 

0.0051 U 

0.0051 U 

0.055 

R 

0.068 U 

0.28 U 

0.068 U 

0.068 U 

0.068 UJ 

R 

0.28 U 

0.068 U 

0.068 U 

0.068 U 

0,068 U 

0,068 U 

0.068 U 

0.068 U 

0,28 U 

0,28 U 

0.28 U 

0.28 U 

0.068 U 

0.28 U 

0.068 U 

0.068 U 

0.068 U 

0,068 U 

0,068 U 

0,068 U 

0,068 U 

0.068 U 

0.068 U 

0.068 U 

0.068 U 

0.068 U 
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Sample Location 
Sample Identification 
Sample Date 
Sample Type 

VERIFICATION SAMPLING ANALYTICAL RESULTS - INITL\L ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Units 

VS-019 
Direct SO-056393-072010-RP-VSRAP-012 

Contact 7/20/2010 

VS-020 
SO-056393-072010-RP-VSRAP-015 

7/20/2010 

VS-021 
SO-056393-072010-RP-VSRAP-014 

7/20/2010 

VS-022 
SO-056393-072010-RP-VSRAP-017 

7/20/2010 

Volatile Organic Compounds - Continued 
2,2-Dichloropropane 
1,1-Dichloropropene 
cis-l,3-Dichloropropene 
trans-l,3-Dicliloropropene 
Ethylbenzene 
Hexachlorobutadiene 
2-Hexanone 
Isopropyl benzene 
4-Methyl-2-pentanone (Methyl isobut^d ketone) (MIBK) 
Methylene chloride 
Naphtlialene 
N-Propylbenzene 
2-Phenylbutane (sec-But\'lbpnzene) 
Stj'rene 
tert-But)'Ibenzene 
1,1,2,2-Tetracbloroetliane 
1,1,1,2-Tetrachloroetliane 
Tetrachloroethene 
Toluene 
1,2,4-Trichlorobenzene 
1,2,3-TrichIorolTenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Tricbloroethene 
Trichlorofluoromethane (CFC-11) 
1,2,3-Trichloropropane 
1,2,4-Triinetliylbenzene 
1,3,5-Trimethyllienzene 
Vinyl chloride 
o-Xylene 
m&p-Xylenes 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

-

140 
100 
2500 
390 

2700 
1300 
16000 
2500 
2500 
400 
2500 
53 
440 
88 
250 
990 

460 
180 
500 
560 
830 
110 
94 
3.8 
150 

0.052 U 
0.052 U 
0.052 U 
0.052 U 
0.052 U 
0.21 U 
2.1 U 
0.21 U 

R 
0.21 U 
0.21 U] 
0.21 U 
0.21 U 

0.052 U 
0.21 U 
0.052 U 
0.052 U 
0.052 U 
0.052 U 
0.21 U 
0.21 U 
0.052 U 
0.052 U 
0.052 U 
0.052 U 
0.052 U 
0.21 U 
0.21 U 
0.052 U 
0.052 U 
0.052 U 

0,061 U 
0.061 U 
0.061 U 
0,061 U 
0,061 U 
0.25 U 
2.5 U 
0.25 U 

R 
0.25 U 
0.25 U] 
0.25 U 
0.25 U 
0.061 U 
0.25 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0,25 U 
0,25 U 
0,061 U 
0,061 U 
0,061 U 
0,061 U 
0,061 U 
0,25 U 
0.25 U 
0.061 U 
0.061 U 
0.061 U 

0.092 U 
0.092 U 
0,092 U 
0,092 U 
0.092 U 
0.37 U 
3,7 U 
0.37 U 

R 
0.37 U 
0.37 UJ 
0.37 U 
0.37 U 

0.092 U 
0.37 U 
0.092 U 
0.092 U 
0.092 U 
0.092 U 
0.37 U 
0.37 U 
0.092 U 
0.092 U 
0.092 U 
0.092 U 
0.092 U 
0.37 U 
0.37 U 
0.092 U 
0.092 U 
0.092 U 

0.068 U 
0.068 U 
0,068 U 
0,068 U 
0,068 U 
0.28 U 
2.8 U 
0.28 U 

R 
0.28 U 
0.28 UJ 
0.28 U 
0.28 U 
0.068 U 
0,28 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.28 U 
0.28 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.28 U 
0.28 U 
0.068 U 
0.068 U 
0.068 U 

Notes: 
U - Not present at or above the associated value, 
J - Estimated concentration. 
UJ - Estimated reporting limit. 
R - Rejected as noted in data validation memorandum 
provided in Appendix E. 

(a) Cleanup criteria identified by MDEQ RRD Op Memo 
No. 1, updated 3/25/2011, pursuant to 1994 PA 451 as 
amended. 
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VERIFICATION SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTIHCATION OF COMPLETION OF O U ^ RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

Direct 

Contact 

VS-026 

SO-056393-081310-RP-VSRAP-026 
8/13/2010 

VS-027 

SO-056393-OSUlO-RP- VSRAP-02 7 

8/14/2010 

VS-028 
SO-056393-0S1410-RP- VSRAP-028 

8A4/2010 

VS-029 
SO-056393-08I410-HP-VSRAP-029 

8/14/2010 

PCBs 

Aroclor-1016 (PCB-

Aroclor-1221 (PCB-

Aroclor-1232(PCB-

Aroclor-1242(PCB-

Aroclor-1248(PCB-

Aroclor-1254(PCB-

Aroclor-126a(PCB-

Total PCBs 

1016) 

1221) 

1232) 

1242) 

1248) 

•1254) 

1260) 

Volatile Organic Compounds 
Acetone 

Benzene 

Bromobenzene 

Bromodichloromethane 
Bromoform 

Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 

N-But\'lbenzene 
Carbon disulfide 

Carbon tetrachloride 
Cblorobenzene 

Clilorobromomethane 
Chloroethane 

Chloroform (Trichloromethane) 

Chloromethane (Methj'I cliloride) 

2-CIilorotoIuene 

4-ChlorotoIuene 
Cymene (p-Isopropyitoluene) 

1,2-Dibromo-3-chloropropane(DBCP) 

Dibromochloromethane 
1,2-Dibromoothane (Ethylene dibromide) 

Dibromomethane 
1,2-Dichlorobenzono 

1,3-Dichlorohenzene 

1,4-Dichlorobenzene 
Dichlorodifluoromethane (CFC-12) 

1,1-Dichloroethane 
1,2-Dichloroethane 

1,1-Dichloroelhene 

cis-l,2-Dichloroethene 
trans-l,2-Dichloroethene 

1,3-Dichloropropane 
Volatile Organic Componnds - Continued 

1,2-Dichloropropane 
2,2-Dichloropropane 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

-

-
-
-
4 

23000 
180 
540 
110 
820 
320 

27000 
2500 
280 
96 
260 

-
950 

1200 
1100 
500 

-
1.2 
110 

0.092 
2000 
210 
170 
400 
1000 
890 
91 
200 
640 
1400 

140 

-

o.on u 
0.021 u 

0.011 u 

0.011 u 

0.011 u 

0.0054 J 

0.011 u 

0.0054 J 

R 
0.067 U 
0.27 U 

0.067 U 
0.067 U 
0.067 U 
0.33 J 
0.27 U 

0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.27 U 
0.27 U 
0.27 U 

R 
0.067 U 
0.27 U 

0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 

0.067 U 
0.067 U 

0.01 u 

0.02 U 
0.01 u 

0.01 u 

0.01 u 

0.01 u 

0.01 u 

ND 

R 

0.05: u 
0.21 U 

0.051 U 
0.051 U 

0.051 U 
R 

0.21 U 

0.051 U 

0.051 U 
0.051 U 

0.051 U 

0.051 U 

0.051 U 
0.051 U 
0.21 U 

0.21 U 

0.21 U 

R 

0.051 U 
0.21 U 

0.051 U 
0.051 U 

0.051 U 

0.051 U 
0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 
0.051 U 

0.051 U 

0.051 U 
0.051 U 

0.01 u 

0.02 U 

0.01 U 

0.01 u 

0.095 

0,01 U 

0,01 U 

0,095 

R 
0.078 U 
0.31 U 

0.078 U 
0.078 U 
0.078 U 

R 
0.31 U 

0.078 U 
0.078 U 
0.078 U 
0.078 U 
0.078 U 
0.078 U 
0.078 U 
0.31 U 
0.31 U 
0.31 U 

R 
0.078 U 
0.31 U 

0.078 U 
0.078 U 
0.078 U 
0.078 U 
0.078 U 
0.078 U 
0.078 U 
0.078 U 
0.078 U 
0.078 U 
0.078 U 

0.078 U 
0.078 U 

0.01 U 

0.02 U 

0.01 U 

0.01 U 

0.46 J 

0.01 U 

0.11 J 

0.57 J 

R 

0.047 U 
0.19 U 
0.(W7U 
0.047 U 
0.047 U 

R 
0.19 U 
0.047 U 
0.047 U 
0.047 U 
0.047 U 
0.047 U 
0.047 U 
0.047 U 
0.19 U 
0.19 U 
0.19 U 

R 
0.047 U 
0.19 U 

0,047 U 
0,047 U 
0,047 U 
0,047 U 
0,047 U 
0,047 U 
0,047 U 
0,047 U 
0,047 U 
0,047 U 
0,047 U 

0,047 U 
0,047 U 
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VERIFICATION SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTIHCATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Locatioii 
Sample Identi/icntw)t 
Sample Date 
Sample Type 

Direct 

Contact 

VS-026 
SO-0563a3-081310-RP-VSRAP-016 

SA3/1010 

VS-027 

SO-056393-081410-RP- VSRAP-027 
SA4/2010 

VS-028 

SO-056393-0814W-RP-VSRAP-018 

8A4/2010 

VS-029 
SO-056393-08141D-RP- VSRAP-029 

8A4/1010 

1,1-Dichloropropeno 

cis-1,3-Dichloro|-iropene 
trans-1,3-Dichlofopropene 
Ethyllienzene 

Hexachlorobuta^iiene 
2-Hexanone 

Isopropyl benzene 

4-Methyl-2-pentanone (Methyl isobut\'I ketone) (MIBK) 
Methylene chloride 
Naphthalene 
N-Pro/.iyl benzene 

2-Phenyibutane(sec-But\'lbenzene) 

Styrene 

tert-Butylbenzene 

1,1,2,2-Tetrachloroethane 

1,1,1,2-Tetrachloroethane 

Tetrachloroetheiie 

Toluene 

1,2,4-Trichlorol)^nzene 

l,2,3-Trichlorolx»nzcne 

1,1,1-Trichloroelh.ine 

1,1,2-Trichloroethane 

Tricbloroethene 

Trichlorofluorornethane (CFC-11) 

1,2,3-Trichloropropano 
1,2,4-Trimethylbenzene 
1,3,5-TriniethvIhenzene 
Vin\'l chloride 

o-Xylene 

m&p-Xylenes 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

wg/^S 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

-

140 
100 

2500 
390 
2700 
1300 

16000 
2500 
2500 
400 
2500 
53 

440 
88 
250 
990 

460 
180 
50O 
560 
830 
110 
94 
3.8 
150 

-

0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.27 U 

R 
0.27 U 

R 
0.27 U 
0.27 U 
0.27 U 
0.27 U 

0.067 U 
0.27 U 

0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.27 U 
0.27 U 

0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.27 U 
0.27 U 

0.067 U 
0.067 U 
0.067 U 

0.051 U 
0.051 U 
0.051 U 
0.051 U 
0.21 U 

R 
0.21 U 

R 
0.21 U 
0.21 U 
0,21 U 
0,21 U 

0.051 U 
0.21 U 

0.051 U 
0.051 U 
0.051 U 
0.051 U 
0.21 U 
0.21 U 

0.051 U 
0.051 U 
0.051 U 
0.051 U 
0.051 U 
0.21 U 
0.21 U 

0.051 U 
0,051 U 
0,051 U 

0,078 U 
0,078 U 
0,078 U 
0.078 U 
0.31 U 

R 
0.31 U 

R 
0,31 U 
0.31 U 
0,31 U 
0.31 U 
0.078 U 
0.31 U 
0.078 U 
0.078 U 
0.078 U 
0.078 U 
0,31 U 
0,31 U 

0.078 U 
0.078 U 
0.078 U 
0.078 U 
0.078 U 
0.31 U 
0.31 U 
0.078 U 
0,078 U 
0,078 U 

0,047 U 
0,047 U 
0,047 U 
0,(M7U 
0,19 U 

R 
0,19 U 

R 
0,19 U 
0,19 U 
0.19 U 
0.19 U 

0.047 U 
0.19 U 

0.047 U 
0.047 U 
0.047 U 
0.047 U 
0,19 U 
0.19 U 

0,047 U 
0,047 U 
0,047 U 
0.047 U 
0.047 U 
0.19 U 
0.19 U 

0.047 U 
0.047 U 
0.047 U 

U - Not present at or above the associated value. 

J - Estimated concentration. 

UJ - EsHmated roporting limit. 
R - Rejected as noted in data validation memorandum 
provided in Appendix E. 

(a) Cleanup criti.ria identified by MDEQ RRD Op Memo 
No. 1, updated 2/25/2011, pursuant to 1994 PA 451 as 
amended. 

CKA 05*S391 (rt) 
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Sample Location 
Sample Identification 
Sample Date 
SampleTypc 

VERIFICATION SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTinCATION OF COMPLETION OF OLJ-4 R/V REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Units 

VS-Q30 
Direct SO-056393-0814W-RP-VSRAP-030 

Contact 8AV2010 

VS-031 
SO-056393-081410-RP-VSRAP-031 

8/14/2010 

VS-032 
SO-056393-081410-RP-VSRAP-032 

8/14/2010 

VS-033 
SO-056393-081410-RP-VSRAP-033 

8/14/2010 

PCBs 
Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Total PCBs 

(PCB-1016) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(PCB-1248) 
(PCB-1254) 
(PCB-1260) 

Volatile Organic Compounds 
Acetone 

Benzene 

Bromobenzene 
Bromodichloromethane 
Bromoform 
Bromomethane (Methvl bromide) 
2-But3none (Methyl ethyl ketone) (MEK) 

N-But\'lbenzene 
Carbon disulfide 
Carbon tetrachloride 

Cblorobenzene 

Chlorobromomethane 
Chloroethane 

Chloroform (Trichloromethane) 

Chloromethane (Methyl chloride) 

2-Chlorotoluene 
4-Chlorotoluene 

Cymene (p-Isopropyltoluene) 

l,2-Dibromo-3-chloropropane (DBCP) 

Dibromochloromethane 
1,2-Dibromoethane (Ethylene dibromide) 

Dibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 
Dichlorodifluoromethane (CFC-12) 

1,1-Dichloroethane 
1,2-Dichloroethane 

1,1-Dichloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1,3-Dichloropropane 
Volatile Organic Componnds - Continued 
1,2-Dichloropropane 

2,2-Dichloropropane 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

-

-

-
-
4 1 

23000 

180 
540 

110 

820 
320 

27000 

2500 

280 
96 

260 

950 

1200 

1100 
500 

-

1.2 

110 
0.092 

2000 

210 

170 

400 

1000 

890 
91 

200 

640 

1400 

140 

-

0.71 U 
0.71 U 

0.71 U 

0.71 U 

5.4 

0.71 U 
0.71 U 

5.4''- 1 

R 

0.05S U 

0.24 U 
0.058 U 

0.058 U 
0.058 U 

R 

0.24 U 
0.058 U 

0.058 U 
0.058 U 

0.058 U 
0.058 U 

0.058 U 

0.058 U 

0.24 U 

0,24 U 
0.24 U 

R 

0.058 U 

0.24 U 
0.058 U 

0.058 U 

0.058 U 

0.058 U 

0.058 U 

0.058 U 

0.058 U 

0.058 U 

0.058 U 
0.058 U 

0.058 U 

0.058 U 
0.058 U 

0.064 U 

0.064 U 
0.064 U 

0.064 U 

0.064 U 

0.4] 

0.064 U 

0.4] 

R 

0.052 U 
0.21 U 
0.052 U 

0.052 U 
0.052 U 

R 
0.21 U 

0.052 U 
0.052 U 
0.052 U 

0.052 U 

0.052 U 

0.052 U 
0.052 U 

0.21 U 

0.21 U 
0.21 U 

R 
0,052 U 

0,21 U 
0,052 U 

0,052 U 

0,052 U 

0,052 U 

0.052 U 

0.052 U 
0.052 U 

0.052 U 

0.052 U 
0.052 U 
0.052 U 

0.052 U 

0.052 U 

0.01 U 
0.02 U 
0.01 U 
0.01 u 
0.01 u 

0.1 
0.01 u 

0.1 

R 

0.057 U 
0.23 U 

0.057 U 
0.057 U 
0.057 U 

R 
0.23 U 

0.057 U 
0.057 U 
0.057 U 
0.057 U 
0,057 U 
0,057 U 
0.057 U 
0.23 U 
0.23 U 
0,23 U 

R 
0.057 U 
0.23 U 

0.057 U 
0.057 U 
0.057 U 
0.057 U 
0.057 U 
0.057 U 
0.057 U 
0.057 U 
0,057 U 
0,057 U 
0,057 U 

0,057 U 
0,057 U 

0,073 U 
0,073 U 
0,073 U 
0,073 U 
0,073 U 

1.1 
0.073 U 

1.1 

R 

0.062 U 
0.25 U 
0.062 U 
0.062 U 
0.062 U 

R 
0.25 U 

0.062 U 
0.062 U 
0.062 U 
0.062 U 
0.062 U 
0.062 U 
0.062 U 
0.25 U 
0.25 U 
0.25 U 

R 
0.062 U 
0.25 U 
0.062 U 
0.062 U 
0.062 U 
0.062 U 
0.062 U 
0.062 U 
0.062 U 
0.062 U 
0.062 U 
0.062 U 
0.062 U 

0.062 U 

0.062 U 
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Sample Location 
Sample Identification 
Sample Date 
Sample Type 

VERinCVTION SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTIHCATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Units 

Direct 

Contact 

VS-030 
SO-056393-081410-RP-VSRAP-030 

8/14/1010 

VS-031 
SO-056393-081410-RP-VSRAP-031 

8A4/2010 

VS-032 

SO-056393-081410-RP-VSRAP-032 

8/14/2010 

VS-033 

SO-056393-081410-RP-VSIiAP-033 
SA4A010 

1,1-Dichloropropene 

cis-l,3-Dichloropropene 

tra ns-1,3-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
2-Hexanone 

Isopropyl benzene 

4-Methyl-2-pentanoiie (Methyl isobut\'I ketone) (MIBK) 
Methylene chloride 
Naphthalene 

N-Propylbenzene 

2-Phenylbutane (sec-Butylbenzene) 
Sl^'rene 
tert-But)'!l>enzene 

1,1,2,2-TetrachIoroethane 

1,1,1,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 

1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
1,1,1-Trichloroethano 
1,1,2-Trichloroethano 

Tricbloroethene 

Trichlorofluoromethane (CFC-11) 
1,2,3-Trichloropropa ne 

1,2,4-Trimethylbenz(?ne 

1,3,5-Trimethvl benztme 
Vinyl chloride 
o-X\'lene 
m&p-Xylenes 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

-

-
140 
100 
2500 
390 

2700 
1300 
16000 
2500 
2500 
400 
2500 
53 

440 
88 
250 
990 

-
460 
180 
500 
560 
830 
110 
94 
3.8 
150 

-

0.058 U 
0.058 U 
0.058 U 
0.058 U 
0.24 U 

R 
0.24 U 

R 
0.24 U 
0.24 U 
0.24 U 
0.24 U 

0.058 U 
0.24 U 

0.058 U 
0.058 U 
0,058 U 
0.058 U 
0.24 U 
0.24 U 

0.058 U 
0.058 U 
0.058 U 
0.058 U 
0.058 U 
0.24 U 
0.24 U 
0.058 U 
0.058 U 
0.058 U 

0.052 U 
0.052 U 
0.052 U 
0.052 U 
0.21 U 

R 
0.21 U 

R 
0.21 U 
0.21 U 
0.21 U 
0.21 U 
0.052 U 
0.21 U 

0.052 U 
0.052 U 
0.052 U 
0.052 U 
0,21 U 
0.21 U 

0.052 U 
0.052 U 
0.052 U 
0.052 U 
0.052 U 
0.21 U 
0.21 U 
0,052 U 
0.052 U 
0.052 U 

0.057 U 
0.057 U 
0.057 U 
0.057 U 
0.23 U 

R 
0.23 U 

R 
0.23 U 
0.23 U 
0.23 U 
0.23 U 
0.057 U 
0.23 U 

0.057 U 
0.057 U 
0.057 U 
0.057 U 
0.23 U 
0.23 U 

0.057 U 
0.057 U 
0.057 U 
0.057 U 
0.057 U 
0.23 U 
0.23 U 

0.057 U 
0,057 U 
0,057 U 

0,062 U 
0,062 U 
0.062 U 
0.062 U 
0.25 U 

R 
0.25 U 

R 
0.25 U 
0.25 U 
0.25 U 
0.25 U 

0.062 U 
0.25 U 

0.062 U 
0.062 U 
0.062 U 
0.062 U 
0.25 U 
0.25 U 
0.062 U 
0,062 U 
0,062 U 
0.062 U 
0.062 U 
0.25 U 
0.25 U 

0.062 U 
0.062 U 
0.062 U 

Notes: 

U - Not present at or above the associated value. 

J - Estimated concentration. 

UJ - Estimated reporting limit. 
R- Rejected as noted in data validation memorandum 
provided in Appendix E, 

(a) Cleanup criteria identified by MDEQ RRD Op Memo 

No. 1, updated 3/25/2011, pursuant to 1994 PA 451 as 
amended. 

CRA OyiW.l (R) 
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VERIFICATION SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTIHCATION OF COMPLETION OF O U ^ RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

VS-033 VS-035 
Direct SO-056393-081410-RP-VSRAP-034 SO-056393-082610-RP-VSRAP-035 

Contact 8/14/2010 8/26/2010 
Duplicate 

VS-036 
SO-056393-082610-RP-VSRAP-036 

8/26/2010 

VS-037 
SO-056393-082610-RP-VSRAP-037 

8/26/1010 

PCBs 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

ArocIor-124S 

Aroclor-1254 

Aroclor-1260 

Total PCBs 

(PCB-1016) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(PCB-1248) 
(PCB-1254) 
(PCB-1260) 

Volatile Organic Compounds 
Acetone 

Benzene 
Bromobenzene 

Bromodichloromethane 
Bromoform 

Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 

N-But)'lben7ene 
Carbon disulfide 

Carbon tetrachloride 
Cblorobenzene 

Chlorobromomethane 

Chloroethane 
Chloroform (Trichloromethane) 

Chloromethane (Methyl chloride) 

2-Chlorotoluene 

4-Chloro toluene 
Cymene (p-Isopropyltoluene) 

l,2-Dibromo-3-chloropropane (DBCP) 

Dibromochloromethane 
1,2-Dibromoetliane (Ethylene dibromide) 

Dibromomethane 

1,2-Dichlorohenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 
Diclilorodifluoromethane (CFC-12) 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethene 

cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 

1,3-Dichloropropane 
Volatile Organic Conipou}ids - Continned 

1,2-Dichloropropane 
2,2-Dichloropropane 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

-

-

-
-
4 

23000 
180 
540 
110 
820 
320 

27000 
2500 
280 
96 
260 

950 
1200 
1100 
500 

-
1.2 
110 

0.092 
2000 
210 
170 
400 
1000 
890 
91 
200 
640 
1400 

-
140 

-

0.064 U 
0.054 U 
0.064 U 
0.064 U 
0.064 U 

1.3 
0.064 U 

1.3 

R 

0.062 U 
0.25 U 

0.062 U 
0.062 U 
0.062 U 

R 
0.25 U 

0.062 U 
0,062 U 
0,062 U 
0,062 U 
0,062 U 
0,062 U 
0,062 U 
0.25 U 
0.25 U 
0.25 U 

R 
0.062 U 
0.25 U 

0.062 U 
0.062 U 
0.062 U 
0.062 U 
0.062 U 
0.062 U 
0.062 U 
0.062 U 
0.062 U 
0.062 U 
0.062 U 

0.062 U 

0.062 U 

0.0063 U 

0.0063 U 

0.0063 U 

0.0063 U 

0.0063 U 

0.24] 

0.046 J 

0.286 ] 

R 
0.046 U 
0.19 U 
0.046 U 
0.046 U 
0.046 U 

R 
0.I9U 
0.046 U 
0.046 U 
0.046 U 
0.046 U 
0.046 U 
0.046 U 
0.046 U 
0.19 U 
0.19 U 
0.19 U 

R 
0.046 U 
0.19 U 
0.046 U 
0.046 U 
0.046 U 
0.046 U 
0.046 U 
0.046 U 
0.046 U 
0.046 U 
0.046 U 
0.046 U 
0.046 U 

0.046 U 
0.046 U 

0.006 U 

0.006 U 

0.006 U 

0.006 U 

0.006 U 

0.26] 

0.064 J 

0.324 J 

R 
0.050 U 
0.20 U 

0.050 U 
0.050 U 
0.050 U 

R 
0.20 U 

0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.20 U 
0.20 U 
0.20 U 

R 
0.050 U 
0.20 U 

0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 

0.050 U 
0.050 U 

0.0059 U 
0.0059 U 
0.0059 U 
0.0059 U 
0.0059 U 

0.023 
0,0059 U 

0,023 

R 
0.056 U 
0.23 U 

0.056 U 
0.056 U 
0.056 U 

R 
0.23 U 

0.056 U 
0.056 U 
0.056 U 
0.056 U 
0.056 U 
0.056 U 
0.056 U 
0.23 U 
0.23 U 
0.23 U 

R 
0,056 U 
0,23 U 
0.056 U 
0.056 U 
0.056 U 
0.056 U 
0.056 U 
0.056 U 
0.056 U 
0.056 U 
0.056 U 
0.056 U 
0.056 U 

0.056 U 
0.056 U 

CRAO&"iM.l(P) 
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VERIFIO\TION SAMPLING ANALYTIOVL RESULTS-ADDITIONAL ASPHALT PL,VNT PROPERTY LOCATIONS 
12TH STREET L/VNDHLL CERTIHCATION OF COMPLETION OF OU-4 R/\ REPORT 

OTSEGO TOWNSFnP, MICHIGAN 

Sample Location 
Sample Identification 

Sample Date 

Sample Type 

1,1-Dichloropropene 
cis-1,3-Dichloropropene 

h'an.s-l,3-Dichloropropeno 

Ethylbenzene 
Hexachlorobu tad iene 

2-Hexanone 
Isopropyl benzene 

4-Melbyl-2-pentanone (Methyl isobutyl ketone) (MIBK) 

Methylene chloride 
Naphthalene 

N-Propylbenzene 

2-PhenyIbutane (sec-But\4benzene) 
St^'rene 

tert-Butylbenzene 
1,1,2,2-Tctrachloroethane 

1,1,1,2-TetrachIoroethane 

Tetrachloroethene 
Toluene 

1,2.4-Trichloro benzene 
1,2,3-Trichloroben2ene 

1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

Tricbloroethene 

Trichlorofluoromethane (CFC-11) 
1,2,3-Trichloropropane 

1,2,4-Trimethvl benzene 

1,3,5-Trimcthyl benzene 

Vinyl chloride 

o-Xyleno 

m&p-,\ylenes 

Units 

mg/kg 

mg/kg 

n 'g/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

Direct 

Contact 

a 

140 
100 

2500 

390 
2700 

130O 

16000 

2500 

2500 
400 

2500 
53 

440 
88 
250 

990 

-
460 

. 180 
500 

560 

830 
110 

94 

3.8 

150 

VS-033 
SO-056393-0SI410-RP-VSRAP-034 

8A4/2010 

Dnplicate 

0.062 U 

0.062 U 

0.062 U 
0.062 U 

0,25 U 

R 

0,25 U 

R 
0,25 U 
0,25 U 

0,25 U 

0,25 U 
0.062 U 

0.25 U 
0.062 U 
0.062 U 

0.062 U 

0.062 U 

0.25 U 
0.25 U 

0.062 U 

0.062 U 

0.062 U 
0.062 U 

0.062 U 

0,25 U 

0,25 U 
0.062 U 

0.062 U 

0.062 U 

VS-035 
SO-056393-0S2610-RP-VSRAJ'-035 

S/26/2010 

0.046 U 

0.046 U 
0.046 U 

0.046 U 

0.19 U 

R 

0,19 U 

R 
0,029] 

0.19 U 
0.19 U 

0.19U 

0.046 U 
0.19 U 

0.046 U 
0.046 U 

0.046 U 
0.0082] 

0.19 U 
0.19 U 

0.046 U 
0.046 U 

0.046 U 

0.046 U 
0.046 U 

0.19 U 

0.19 U 
0.046 U 

0.046 U 
0.046 U 

VS-036 
SO-056393-0S2610-RP-VSRAP-036 

8/26/2010 

0.050 U 

0,050 U 
0,050 U 

0.050 U 

0.20 U 

R 

0,20 U 

R 
0,029] 

0,20 U 
0,20 U 

0,20 U 
0,050 U 
0,20 U 

0.050 U 
0.050 U 

0.050 U 
0.0079] 

0.20 U 
0.20 U 

0,050 U 
0,050 U 

0,050 U 

0,050 U 
0,050 U 

0,20 U 

0,20 U 
0,050 U 

0,050 U 
0,050 U 

VS-037 

SO-056393-0S2610-RJ'-VSRAi'-037 

8/2^010 

0.056 U 

0,056 U 
0.056 U 

0.056 U 

0.23 U 

R 

0.23 U 

R 
0,039] 
0,23 U 

0,23 U 

0,23 U 
0.056 U 

0.23 U 
0.056 U 

0.056 U 

0.056 U 
0.012 J 

0.23 U 
0.23 U 

0,056 U 
0.056 U 

0.056 U 

0,056 U 
0,056 U 

0.23 U 
0.23 U 

0,056 U 

0.056 U 

0.056 U 

Notes: 
U - Not present at or above the associated value. 

J - Estimated concentration. 

UJ - Estimated reporting limit. 
R - Rejected as noted in data validation memorandum 
provided in Appendix E. 

(a) Cleanup criteria identified by MDEQ RRD Op Memo 
No. 1, updated 3/25/2011, pursuant to 1994 PA 451 as 
amended. 
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VERIFICATION SAMPLING ANALYTIO\L RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET L/VNDFILL CERTl ROVTION OF COMPLETION OF OU-4 R,\ REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

Direct 

Contact 

VS-038 
SO-056393-082710-CB-VSRAP-038 

8A7A010 

VS-039 
SO-056393-0S2710-CB-VSRAP-039 

8A7A010 

VS-040 
SO-056393-082710-CB-VSRAP-040 

8A7A010 

VS-041 

SO-056393-08in0-CB-VSRAP-041 

8A7A010 

PCBs 

.Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Total PCBs 

(PCB-1016) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(PCB-1248) 
(PCB-1254) 
(PCB-1260) 

Volatile Organic Compounds 

Acetone 

Benzene 

Bromolienzene 
Bromodichloromethane 
Bromoform 
Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) (MEK) 

N-Butvlbenzene 

Carbon disulfide 
Carbon tetrachloride 
Cblorobenzene 

Chlorobromomethane 

Chloroethane 
Chloroform (Trichloromethane) 

Chloromethane (Methyl chloride) 
2-Chlorotoluene 

4-Chlorotoluene 

Cymene (p-lsopropyltoluene) 

1,2-Dibromo-3-chloropropane (DBCP) 

Dibromochloromethane 
1,2-Dibromoethane (Ethylene dibromide) 

Dibromomethane 
1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Dichlorodifluoromethane (CFC-12) 

1,1-Dichloroethane 
1,2-Dichloroethane 

1,1-Dicliloroethene 

cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 

1,3-Dichloropropane 
Volatile Organic Compounds - Continned 

1,2-Dichloropropane 
2,2-Dichloropropane 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

4 

23000 
180 
540 
110 
820 
320 

27000 
2500 
280 
96 
260 

950 
1200 
1100 
500 

-
1.2 
110 

0.092 
2000 
210 
170 
400 

1000 
890 
91 
200 
640 

1400 

-
140 

0.007 U 

0.007 U 

0.007 U 

0.007 U 

0.007 U 

0.077 J 

0.014 J 

0.091 J 

0.87 U 

0.87 U 

0.87 U 

0.87 U 

0.87 U 

16J 

3J 
1 9 ] ' " 

R 
0.079 U 
0.32 U 
0.079 U 
0.079 U 
0.079 U 

R 
0.32 U 

0.079 U 
0.079 U 
0.079 U 
0.079 U 
0.079 U 
0.079 U 
0,079 U 
0,32 U 
0.32 U 
0.32 U 

R 
0.079 U 
0.32 U 

0.079 U 
0.079 U 
0.079 U 
0.079 U 
0.079 U 
0.079 U 
0.079 U 
0.079 U 
0.079 U 
0.079 U 
0,079 U 

0.079 U 
0.079 U 

0.09 U 

0.09 U 

0.09 U 

0.09 U 

0.09 U 

5.6] 

1.1 J 
6 .7 ] " 

0,074 U 

0,074 U 

0.074 U 

0.074 U 

0.074 U 

2.8] 

0.52 J 

3.32 J 

CKA 056^93 (R) 
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VERIFIC\TION SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PL,VNT PROPERTY LOCAHONS 
12TH STREET LANDFILL CERTIHCATION OF COMPLETION OF OU-4 R,\ REPORT 

OTSEGO TOWNSFnP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

1,1-Dichloropropenc 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
2-Hexanone 
Isopropyl benzene 
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) 
Methylene chloride 
Naphthalene 
N-Propylbenzene 
2-Phenylbutane (sec-Butylbenzene) 
St)'rene 
tert-Butyllienzene 
1,1,2,2-Teh-achloroethane 
1,1,1,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,4-TrichIorol)enzene 
1,2,3-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Tricbloroethene 
Trichlorofluoromethane (CFC-11) 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimcthyllx?nzene 
Vinyl chloride 
o-Xylene 
m&p-Xvlenes 

U//;(.'; 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg • 

Direct 
Contact 

a 

-
-

140 
100 

2500 
390 

2700 
1300 
16000 
2500 
2500 
400 
2500 
53 

440 
88 
250 
990 

-
460 
180 
500 
560 
830 
110 
94 
3.8 
150 

VS-038 
SO-056393-082710-CB-VSRAP-038 

8/27A010 

VS-039 VS-040 
SO-056393-082710-Ca-VSRAl'-039 SO-056393-082710-CB-VSRAP-040 

8A7A010 8A7A010 

0.079 U 
0.079 U 
0.079 U 
0.079 U 
0.32 U 

R 
0.32 U 

R 
0,065 J 
0.32 U 
0,32 U 
0.32 U 

0.079 U 
0,32 U 

0,079 U 
0.079 U 
0.079 U 
0.0095 J 
0.32 U 
0.32 U 

0.079 U 
0.079 U 
0.079 U 
0.079 U 
0.079 U 
0.32 U 
0.32 U 
0.079 U 
0.079 U 
0.079 U 

VS-041 
SO-056393-0S2710-CB-VSRAP-04I 

8A7A010 

Notes: 

U - Not present at or above the associated value. 
J - Estimated concentration, 

U] - Estimated reporting limit, 
R- Rejected as noted in data validation memorandum 
provided in Apjiendix E, 

(a) Cleanup criteria identified by MDEQ RRD Op Memo 
No. 1, updated 3/25/2011, pursuant to 1994 PA 451 as 
amended. 
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VERIFICATION SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTV LOCATIONS 
12TH STREET LANDFILL CERTinCATlDN OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

Direct 

Contact 

VS-042 

SO-056393-082 710-CB- VSRAP-042 

8A7A010 

VS-043 
SO-056393-082710-CB-VSRAP-043 

SA7A010 

VS-044 

SO-056393-082710-CB-VSRAP-044 

8A7A010 

VS-045 
SO-056393-082710-CB-VSRAP-045 

8A7A010 

PCBs 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Total PCBs 

(PCB-1016) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(PCB-1248) 
(PCB-1254) 
(PCB-1260) 

Volatile Organic Compounds 

Acetone 

Benzene 
Bromol^enzene 
Bromodichloromethane 
Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) (MEK) 

N-But\'ibenzene 

Carbon disulfide 
Carbon tetrachloride 

Cblorobenzene 
Chlorobromomethane 

Chloroethane 
Chloroform (Trichloromethane) 
Chloromethane (Methvl chloride) 

2-Chlorotoluene 

4-Chlorotoluene 
Cymene (p-Isopropyltoluene) 

1,2-Dibromo-3-chloropropane(DBCP) 

Dibromochloromethane 
1,2-Dibromoethane (Etli\'lene dibromide) 

Dibromomethane 
1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 
Dichlorodifluoromethane (CFC-12) 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethene 

cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 

1,3-Dichloropropane 
Volatile Organic Compounds - Continued 

1,2-Dichloropropane 
2,2-Dichloropropane 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

-

23000 
180 
540 
110 
820 
320 

27000 
2500 
280 
96 
260 

-
950 
1200 
1100 
500 

-
-

1.2 
110 

0.092 
2000 
210 
170 
400 
1000 
890 
91 
200 
640 

1400 

-
140 

0.0069 U 

0.0069 U 

0.0069 U 

0.0069 U 

0.0069 U 

0.0069 U 

0.0069 U 

ND 

0.0065 U 

0.0065 U 

0.0065 U 

0.0065 U 

0.0065 U 

0.0065 U 

0.0065 U 

ND 

0.075 U 

0.075 U 

0.075 U 

0.075 U . 

0.075 U 

2.4 J 

0.32 J 

2.72 J 

0.0072 U 

0.0072 U 

0.0072 U 

0.0072 U 

0.0072 U 

0.096 ] 

0.016] 

0.112] 
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VERIFICATION SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTinCATlON OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 
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Sample Location 
Sample Identification 
Smnple Date 
Sample Type 

Direct 

Contact 

VS-042 

SO-056393-082710-CB-VSRAP-042 
8A7A010 

VS-043 
SO-056393-082710-CB-VSRAP-043 

8/27/2010 

VS-044 
SO-056393-082710-CB-VSRAP-044 

SA7A010 

VS-045 
SO-056393-0S2710-CB-VSRAP-045 

8A7A010 

1,1-Dichloropropene 
cis-1,3-Dichloropropene 

tra ns-1,3-Dichloropropene 

Elh\'lbenzene 
Hexachlorobutadiene 

2-Hexanone 

Isopropyl benzene 

4-Methyl-2-pentanone (Methyl isobut)'! ketone) (MIBK) 

Methylene chloride 
Naphthalene 

N-Propylbenzene 

2-Phenvlbutane (sec-But)'lbenzene) 
St)Tene 

tert-Butvlbenzene 
1,1,2,2-Tetrachloroethane 

1,1,1,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,4-Trichlorobenzene 
1,2,3-Tr ic h lo ro be n ze ne 

1,1,1-Trichtoroethane 
1,1,2-Trichloroethane 

Tricbloroethene 

Trichlorofluorometliane (CFC-11) 
1,2,3-Trichloropropane 

1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 

Vinyl chloride 

o-Xylene 

m&p-Xylenes 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

-
-

140 
100 

2500 
390 

2700 
1300 

16000 
2500 
2500 
400 

2500 
53 

440 
88 
250 
990 

460 
180 
500 
560 
830 
110 
94 
3.8 
150 

-

Notes: 

U - Not present at or above the associated value. 
J - Estimated concentration. 

UJ - Estimated reporting limit. 
R- Rejected as noted in data validation memorandum 
provided in Appendix E. 

(a) Cleanup criteria identified by MDEQ RRD Op Memo 
No. 1, updated 3/25/2011, pursuant to 1994 PA 451 as 
amended. 

CR.'^05fi3W(B) 
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Sample Location 
Sample Identification 
Sample Date 
Sample Type 

V E R i n C v n O N SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY LOCATIONS 
12T1I STREET LANDHLL CERTIHCATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Units 

Direct 
Contact 

VS-046 

S O - 0 D 6 3 9 3 - 0 9 0 8 1 0 - R P - V S R A P - 0 4 6 

9/SAOlO 

VS-046 
SO-056393-090810-RP-VSRAP-047 

9/8A010 

Dnplicate 

VS-048 
SO-056393-090910-RP-VSRAP-048 

9/9A010 

VS-049 
SO-056393-090910-RP-VSRAP-049 

9/9A010 

PCBs 

Aroclor-1016 

Aroclor-1221 

ArocIor-1232 

Aroclor-1242 

ArocIor-124S 

Aroclor-1254 

Aroclor-1260 

Total PCBs 

(PCB-1016) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(PCB-1248) 
(PCB-1254) 
(PCB-1260) 

Volatile Orgatdc Compounds 
Acetone 

Benzene 

Bromolienzene 
Bromodichloromethane 

Bromoform 
Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) (MEK) 

N-But\'llienzene 
Carbon disulfide 
Carbon tetrachloride 

Cblorobenzene 
Chlorobromomethane 

Chloroethane 
Chloroform (Trichloromethane) 

Chloromethane (Methvl chloride) 

2-Chlorotoluene 
4-Chlorotoluene 

Cymene (p-Isopropyltoluene) 

1,2-Dibromo-3-chloropropane(DBCP) 

Dibromochloromethane 

1,2-Dibromoethane (Ethylene dibromide) 

Dibromomethane 
1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dicbloro benzene 
Dichlorodifluoromethane (CFC-12) 

1,1-Dicliloroethane 
1,2-Dichloroethane 

1,1-Dichloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 
1,3-Dicbloropropane 

Volatile Organic Compounds - Continned 
1,2-Dichloropropane 
2,2-Dichloropropane 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

-

-

-
-
4 

23000 
180 
540 
110 
820 
320 

27000 
2500 
280 
96 
260 

950 
1200 
1100 
500 

1.2 
110 

0.092 
2000 
210 
170 
400 
1000 
890 
91 
200 
640 

1400 

140 

-

0.0069 U 
0.0069 U 
0.0069 U 
0.0069 U 
0.0069 U 

0.034 
0.0069 U 

0.034 

R 
0.061 U 
0,25 U 

0.061 U 
0.061 U 
0.061 U 

R 
0.25 U 

0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.25 U 
0.25 U 
0.25 U 

R 
0.061 U 
0.25 U 

0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0,061 U 
0.061 U 

0.061 U 
0.061 U 

0,0071 U 
0,0071 U 
0,0071 U 
0,0071 U 
0,0071 U 

0.028 
0.0071 U 

0.028 

R 
0.068 U 
0.2SU 
0.068 U 
0.068 U 
0.068 U 

R 
0.28 U 

0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.28 U 
0,28 U 
0.28 U 

R 
0.068 U 
0.28 U 

0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0,068 U 

0,068 U 
0,068 U 

OU 
0,007 U 
0,007 U 
0.007 U 
0.007 U 

0.25 
OU 

0.25 

R 
0.060 U 
0.24 U 

0.060 U 
0.060 U 
0.060 U 

R 
0.24 U 

0.060 U 
0.060 U 
0.060 U 
0.060 U 
0.060 U 
0.060 U 
0.060 U 
0.24 U 
0,24 U 
0.24 U 

R 
0.060 U 
0.24 U 

0.060 U 
0.060 U 
0.060 U 
0.060 U 
0.060 U 
0.060 U 
0.060 U 
0,060 U 
0,060 U 
0,060 U 
0,060 U 

0,060 U 
0,060 U 

0,0068 U 

0.0068 U 

0.0068 U 

0.0068 U 

0.0068 U 

0.0068 U 

0.0068 U 

ND 
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VERIFICATION SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTinO\TION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Smnple Identification 
Sample Date 
Sample Type 

1,1-Dichloropropene 
cis-I,3-DichIoropropene 
h-a ns-1,3-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
2-Hexanone 
Isopropyl benzene 
4-Methyl-2-pentanone (Methyl isobut)! ketone) (MIBK) 
Methylene chloride 
Naphthalene 
N-Propylbenzene 
2-Phenylbutane (sec-But\'llTenzene) 
St\'rene 
tert-But\'lbenzene 
1,1,2,2-Teh-achloroethane 
1,1,1,2 Tetrachloroethane 
Teh-achloroethene 
Toluene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Tricbloroethene 
Trichlorofluoromethane (CFC-11) 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethyl benzene 
Vinyl chloride 
o-Xylene 
m&p-Xylenes 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Direct 
Contact 

a 

-
140 
100 

2500 
390 

2700 
1300 
16000 
2500 
2500 
400 
2500 
53 
440 
88 
250 
990 

-
460 
180 
500 
560 
830 
110 
94 
3.8 
150 

VS-046 
SO-056393-090SI0-RP-VSRAP-046 

9/mOlO 

0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.25 U 

R 
0.25 U 

R 
0.022 J 
0.25 U 
0.25 U 
0.25 U 

0.061 U 
0.25 U 

0.061 U 
0.061 U 
0.061 U 
0.0097] 
0.25 U] 
0.25 U] 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.25 U 
0.25 U 

0.061 U 
0.061 U 
0.061 U 

VS-046 
SO-056393-090S10-RP-VSRAI'-047 

9/8/2010 

Dnplicate 

0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.28 U 

R 
0.28 U 

R 

0.024 J 

0.28 U 

0.28 U 

0.28 U 

0.068 U 

0.28 U 

0.068 U 

0.068 U 

0.068 U 

0.020] 

0.28 U] 

0.28 U] 

0.068 U 

0.068 U 

0,068 U 

0,068 U 

0,068 U 

0,28 U 

0,28 U 

0,068 U 

0,068 U 

0.068 U 

VS-04S 
SO-056393-090910-RP-VSRAI'-

9/9/2010 

0,060 U 

0,060 U 

0,060 U 

0,060 U 

0,24 U 

R 

0,24 U 

R 
0,24 U 
0.24 U 
0.24 U 
0.24 U 
0.060 U 
0.24 U 

0.060 U 
0.060 U 
0.060 U 
0.0096 J 
0.24 U] 
0.24 UJ 
0.060 U 
0.060 U 
0.060 U 
0.060 U 
0.060 U 
0.24 U 
0.24 U 
0.060 U 
0.060 U 
0.060 U 

VS-049 
SO-056393-090910-RP-VSRAP-049 

9/9/2010 

Notes: 
U - Not present at or above the associated value. 

J - Estimated concentration. 

UJ - Estimated reporting limit. 
R- Rejected as noted in data validation memorandum 
provided in Appendix E. 

(a) Cleanup criteria identified by MDEQ RRD Op Memo 
No. 1, updated 3/25/2011, pursuant to 1994 PA 451 as 
amended. 
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Sample Location 
Sample Identification 
Sample Date 
Sample Type 

VERIFIOVTION SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF O U ^ RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Units 

Direct 
Contact 

VS-050 
SO-056393-09W10-RP-VSRAP-050 

9AOA010 

VS-050 
SO-056393-091010-RP-VSRAP-051 

9A0/2010 

Dnplicnte 

VS-052 

SO-056393-09W10-RP-VSRAP-052 

9A0A010 

VS-053 
SO-056393-091010-RP- VSRAP-053 

9A0A010 

PCBs 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 

Aroclor-1248 
Aroclor-1254 

Aroclor-1260 

Total PCBs 

(PCB-1016) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(PCB-1248) 
(PCB-1254) 
(PCB-1260) 

Volatile Organic Compounds 

Acetone 

Benzene 
Bromobenzene 

Bromodichloromethane 
Bromoform 

Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 

N-But^'lbenzene 
Carbon disulfide 

Carbon tetrachloride 
Cblorobenzene 

Chlorobromomethane 

Chloroethane 
Chloroform (Trichloromethane) 

Chloromethane (Methyl chloride) 

2-Chlorotoluene 
4-Chlorotoluene 

Cvmene (p-lsopropy I toluene) 

1,2-Dibromo-3-chloropropane(DBCP) 

Dibromochloromethane 

1,2-Dibromoethane (Ethylene dibromide) 

Dibromomethane 

1,2-Dichlorohenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 
Dichlorodifluoromethane (CFC-12) 

1,1-Dichloroethane 
1,2-Dichloroethane 

1,1-Dichloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 
1,3-Dichloropropane 

Volatile Organic Compounds - Continued 
1,2-Dichloropropane 

2,2-Dichloropropane 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

-

-

-
-
4 

23000 
180 
540 
110 
820 
320 

27000 
2500 
280 
96 
260 

-
950 
1200 
1100 
500 

-
1.2 
110 

0.092 
2000 
210 
170 
400 

1000 
890 
91 
200 
640 

1400 

-
140 

-

0.073 U 

0.073 U 

0.073 U 

0.073 U 

0.073 U 

0.92 

0.073 U 

0.92 

0,0074 U 

0,0074 U 

0,0074 U 

0,0074 U 

0,0074 U 

0.67 J 

0.16 J 

0.83] 

0.0063 U 

0.0063 U 

0.0063 U 

0.0063 U 

0.0063 U 

0.0063 U 

0.0063 U 

ND 

R 
0.046 U 
0.19 U 

0.046 U 
0.046 U 
0.046 U 

R 
0.19 U 

0.046 U 
0.046 U 
0.046 U 
0.046 U 
0.046 U 
0.046 U 
0.046 U 
0.19 U 
0.19 U 
0.19 U 
0.19 U 

0.046 U 
0.19 U 

0.046 U 
0.046 U 
0,046 U 
0,046 U 
0.046 U 
0.046 U 
0.046 U 
0,046 U 
0,046 U 
0,046 U 
0,046 U 

0,046 U 
0,046 U 

0,007 U 

0.007 U 

0.007 U 

0.007 U 

0.007 U 

0.17 

0.007 U 

0.17 

R 
0.076 U 
0.31 U 
0.076 U 
0.076 U 
0.076 U 

R 
0.31 U 
0.076 U 
0.076 U 
0.076 U 
0.076 U 
0.076 U 
0.076 U 
0.076 U 
0.31 U 
0.31 U 
0.31 U 
0.31 U 

0.076 U 
0.31 U 

0.076 U 
0.076 U 
0.076 U 
0.076 U 
0.076 U 
0.076 U 
0.076 U 
0.076 U 
0.076 U 
0.076 U 
0.076 U 

0.076 U 

0.076 U 

CRA 0563'J:I (R) 
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VnRlFIO\T10N SAMPLING ANALYTIC/VL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY LOO\TIONS 
12TH STREET L,\NDFILL CERTinO\TION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSFnP, MICHIGAN 

Sample Locntion 
Sample Identification 
Sample Date 
Sample Tijpe 

1,1-Dichloropropene 
cis-1,3-Dichloropropene 
trans-l ,3-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
2-Hexanone 
Isopropyl benzene 
4-Melhyl-2-penhmone (Methyl isobutv'l ketone) (MIBK) 
Methylene chloride 
Naphthalene 
N-Propylbenzene 
2-Phenylbutane (sec-Butylbenzene) 
Styrene 
tert-Butylbenzene 
1,1,2,2-Tetrachloroethane 
1,1,1,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Tricbloroethene 
Trichlorofluoromethane (CFC-11) 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethvlbenzene 
Vinyl chloride 
o-Xylene 
m&p-.Xylenes 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Dirfcf 
Coiifrtcl 

a 

-
-

140 
100 
2500 
390 

2700 
1300 

16000 
2500 
2500 
400 
2500 
53 

440 
88 
250 
990 

-
460 
180 
500 
560 
830 
110 
94 
3.8 
150 

-

VS-050 
SO-056393-09I0)0-RP-VSRAl'-050 

9AQ/2010 

VS-050 
SO-056393-091010-RP-VSRAP-051 

9AOA010 
Duplicate 

VS-052 
SO-056393-091010-RP-VSRAP-052 

9A0A010 

VS-053 
SO-056393-091010-RP-VSRAP-053 

9A0A010 

0.046 U 
0.046 U 
0.046 U 
0.0073 ] 
0.19 U 
1.9 U 
0.19 U 

R 
0.25 

0.19 U 
0.19 U 
0.19 U 

0.046 U 
0.19 U 

0.046 U 
0.046 U 
0.046 U 
0.039 J 
0.19 U 
0.19 U 

0.046 U 
0.046 U 
0.046 U 
0.046 U 
0.046 U 
0.19 U 
0.19 U 

0.046 U 
0.046 U 
0.025] 

0.076 U 
0.076 U 
0.076 U 
0.076 U 
0.31 U 
3.1 U 

0.31 U 

R 
0.31 U 
0.31 U 
0.31 U 
0.31 U 
0,076 U 
0,31 U 
0,076 U 
0,076 U 
0,076 U 
0.050] 
0.31 U 
0.31 U 
0.076 U 
0.076 U 
0.076 U 
0.076 U 
0.076 U 
0.31 U 
0.31 U 

0.076 U 
0.076 U 
0.076 U 

Notes: 

U - Not present at or above the associated value. 
J - Estimated concentration. 

U] - Estimated reporting limit. 
R - Rejected as noted in data validation memorandum 
provided in Appendix E, 

(a) Cleaimp criteria identified by MDEQ RRD Op Memo 

No. 1, updated 3/25/2011, pursuant to 1994 PA 451 as 
amended. 
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VERIFICA'nON SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY L 0 O \ T 1 0 N S 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

Units 

Direct 

Contact 

VS-054 

SO-056393-091010-RP- VSRAP-054 
9AOA010 

VS-055 
SO-056393-091010-RP-VSRAP-055 

9A0A010 

VS-056 
SO-056393-091010-RP-VSRAP-057 

9A0A010 

VS-057 

SO-056393-091310-RP-VSRAP-056 

9A3/1010 

VS-058 
SO-056393-121610-RP-058 

12A6A010 

PCBs 

Aroclor-1016 (PCB 

Aroclor-1221 (PCB^ 

Aroclor-1232 (PCB. 

Aroclor-1242 (PCB 

Aroclor-1248 (PCB. 

Aroclor-1254 (PCB 

Aroclor-1260 (PCB 

Total PCBs 

•1016) 

•1221) 

1232) 

•1242) 

•1248) 

•1254) 

-1260) 

Volatile Organic Compounds 

Acetone 

Benzene 

Bromobenzene 

Bromodichloromethane 
Bromoform 

Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 

N-Buty I benzene 
Carbon disulfide 

Carbon tetrachloride 
Cblorobenzene 

Chlorobromomethane 

Chloroethane 

Chloroform (Trichloromethane) 
Chloromethane (Methyl chloride) 
2-Chlorotoluene 

4-Chlorotoluene 
Cymene (p-Isoprop\'l toluene) 

1,2-Dibromo-3-chloropropane (DBCP) 
Dibromochloromethane 
1,2-Dibromoethane (Ethylene dibromide) 

Dibromomethane 
1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Dichlorodifluoromethane (CFC-12) 
1,1-Dichloroethane 
1,2-Dichloroethane 

1,1-Dichloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethone 
1,3-Dichloropropane 
Volatile Organic Compounds - Continued 

1,2-Dichloropropane 
2,2-Dichloropropane 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

-

-
-
-
-
-
4 

23000 
180 
540 
110 
820 
320 

27000 
2500 
280 
96 
260 

950 
1200 
1100 
500 

-
1.2 
110 

0.092 
2000 
210 
170 
400 
1000 
890 
91 
200 
640 
1400 

140 

0.0069 U 

0.0069 U 

0.0069 U 

0.0069 U 

0.0069 U 

0.045 ] 

0.013] 

0.058 J 

R 
0.068 U 
0.28 U 
0.06S U 
0.068 U 
0.068 U 

R 
0.28 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.28 U 
0.28 U 
0.28 U 
0.28 U 
0.068 U 
0.28 U 

0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0,068 U 
0,068 U 
0.068 U 
0.068 U 

0.068 U 

0.068 U 

0.0069 U 

0.0069 U 

0.0069 U 

0.0069 U 

0.0069 U 

0.28 J 

0.053 ] 

0.333 ] 

0,0069 U 
0.0069 U 

0.0069 U 

0.0069 U 

0.0069 U 

0.0069 U 

0.0069 U 

ND 1 

R 
0.016] 

0,45 U 
0.12 U 

0,12 U 
0,12 U 

R 

0,45 U 
0,12 U 

0,12U 
0,12 U 

0,12 U 

0,12 U 
0,12 U 

0,12 U 
0,45 U 

0,45 U 

0,45 U 

0,45 U 

0,12 U 
0,45 U 

0,12 U 

0,12 U 

0,12 U 

0,12 U 
0,12 U 

0,12 U 

0.12 U 

0.12 U 

0.12 U 
0.12 U 

0,12 U 

0,12 U 
0,12 U 

0,073 U 

0,073 U 

0,073 U 
0,073 U 

4.1 J 

1.4] 

0.34] 

5.84 J " 

R 
0.074 U 

0.30 U 
0.074 U 
0.074 U 

0.074 U 
R 

0.30 U 
0.074 U 
0.074 U 

0.074 U 
0.074 U 

0.074 U 

0.074 U 
0.074 U 

0.30 U 

0.30 U 

0.30 U 

0.30 U 
0,074 U 

0.30 U 
0.074 U 

0.074 U 

0,074 U 

0,074 U 

0,074 U 
0,074 U 

0,074 U 

0,074 U 

0,074 U 

0,074 U 
0,074 U 

0.074 U 
0.074 U 

0.0052 U 

0.011 U 

0.0052 U 

0.0052 U 

0.0052 U 

0.0052 U 
0.0052 U 

^ ND 

R 

0.049 U 

0.20 U 
0.049 U 
0,049 U 

0,049 U 

R 

0.20 U 
0.049 UJ 
0,049 U 

0,049 U 

0,049 U 
0,049 U 

0,049 U 
0,049 U 

0,20 U 

0.20 U 

0.20 U 

0.20 UJ 
0,049 U 

0.20 U 

0.049 U 

0.049 U 
0.049 U 

0.049 U 

0.049 U 

0.049 U 
0.049 U 

0.049 U 

0.049 U 

0.049 U 
0.049 U 

0,049 U 
0.049 U 

CRA05fi39S(B) 
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Sample Location 
Sample Identification 
Sample Date 
Sample Type 

VERIFICATION SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTV LOCATIONS 
12TH STREET LANDFILL CERTIHCATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

VS-054 

Direct SO-056393-091010-RP-VSRAP-054 

Contact 9AOA010 

VS-055 

SO-056393-091010-RP-VSRAP-055 
9/10/2010 

VS-056 
SO-056393-091010-RP-VSRAP-057 

9A0/2010 

VS-057 

SO-056393-091310-RP-VSRAP-056 

9A3A010 

VS-058 
SO-056393-121610-RP-058 

12A6/1010 

Units 

1,1-Dichloropropene 

cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 

Ethylbenzene 

Hexachlorobutadiene 

2-Hexanone 

Isopropyl benzene 
4-Methyl-2-pentanone (Methyl isobut\'l ketone) (MIBK) 

Methylene chloride 
Naphthalene 

N-Propylbenzene 

2-Phenylbutane (sec-But\'lbenzene) 
St\Tene 

tert-But\d benzene 

1,1,2,2-Tetrachloroethane 
1,1,1,2-Tet rachloroetha ne 

Tetrachloroethene 
Toluene 

1,2,4-Trichlorobenzene 
1,2,3-Trich lorobenzene 

1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

Trie 111 o roe thene 

Trichlorofluoromethane (CFC-11) 

1,2,3-Trichloropropane 
1,2,4-Tri me thy 1 benzene 

1,3,5-Tri nieth VI benzene 

Vinyl chloride 

o-Xylene 

m&p-Xylenes 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

-
140 
100 

2500 
390 

2700 
1300 
16000 
2500 
2500 
400 

2500 
53 
440 
88 
250 
990 

-
460 
180 
500 
560 
830 
110 
94 
3.8 
150 

-

0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.28 U 
2.8 U 
0.28 U 

R 
0.28 U 
0.28 U 
0.2SU 
0.28 U 
0.068 U 
0.28 U 
0.068 U 
0.068 U 
0.068 U 
0.014 J 
0.28 U 
0.28 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0,28 U 
0,28 U 

0.068 U 
0.068 U 
0.068 U 

0.12 U 
0.12 U 
0.12 U 
0,12 U 
0.45 U 

4.5 U 
0.45 U 

R 
0,45 U 
0,45 U 
0,45 U 
0,45 U 
0,12 U 
0,45 U 
0.12 U 
0.12 U 
0.12 U 

0.16 
0.45 U 
0.45 U 
0.12 U 
0.12 U 
0.12 U 
0.12U 
0,12 U 
0,018 J 
0,45 U 
0,12 U 
0,018] 
0,036] 

0.074 U 
0.074 U 
0.074 U 
0.074 U 
0.30 U 
3.0 U 
0.30 U 

R 
0.30 U 
0.30 U 
0.30 U 
0.30 U 

0.074 U 
0.30 U 

0.074 U 
0.074 U 
0.074 U 
0.074 U 
0.30 U 
0.30 U 

0.074 U 
0.074 U 
0.074 U 
0.074 U 
0.074 U 
0.30 U 
0.30 U 

0.074 U 
0.074 U 
0.074 U 

0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.20 U 

R 
0.20 U 
2.0 U 

0.035 ] 
0.20 U 
0.20 U 
0.20 U 
0.049 U 
0.20 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.20 U 
0.20 U 
0.049 U 
0.049 U 
0,049 U 
0,049 U 
0.049 U 
0.20 U 
0.20 U 
0.049 U 
0.049 U 
0.049 U 

Notes: 
U - Not present at or above the associated value. 
] - Estimated concentration, 

UJ - Estimated reporting limit. 
R - Rejected as noted in data validation memorandum 
provided in Appendix E. 

(a) Cleanup criteria identified by MDEQ RRD Op Memo 
No. 1, updated 3/25/2011, pursuant to 1994 PA 451 as 
amended. 

CRA 05(i:i93 (.̂ 1 
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Sample Location 
Sample Identification 
Sample Date 
Sample Type 

VERIFICATION SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTV LOCATIONS 
12TH STREET LANDFILL CERTIRCATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Units 

Direct 

Contact 

VS-059 
SO-056393-121610-RP-059 

12A6A010 

VS-060 
SO-056393-121610-RP-060 

12A6/2010 

VS-061 

SO-056393-122110-AS-061 
l y i l A O l O 

VS-062 VS-063 
SO-056393-122110-AS-062 SO-056393-122110-AS-063 

12/21/2010 12/21/2010 

VS-064 
SO-056393-122110-AS-064 

12/21 AGIO 

PCBs 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Total PCBs 

(PCB-1016) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(PCB-1248) 
(PCB-1254) 
(PCB-1260) 

Volatile Organic Comp/onnds 
Acetone 

Benzene 

Bromobenzene 
Bromodichloromethane 
Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) (MEK) 

N-Butvlbenzene 
Carbon disulfide 

Carbon tetrachloride 
Cblorobenzene 

Chlorobromomethane 

Chloroethane 
Chloroform (Trichloromethane) 

Chloromethane (Methvl chloride) 

2-Chlorotoluene 

4-Chlorololuene 
Cymene (p-Isopropyltoluene) 

1,2-Dibromo-3-chloropropane (DBCP) 

Dibromochlorometha ne 
1,2-Dihromoethane (Ethylene dibromide) 

Dibromomethane 
1,2-Dichlorolienzene 

1,3-Dichlorobenzene 

1,4-Dichloro benzene 
Dichlorodifluoromethane (CFC-12) 

1,1-Dichloroethane 
1,2-Dichloroethane 

1,1-Dichloroethene 

cis-1,2-Dichloroetbene 

trans-1,2-Dichloroethene 
1,3-Dichloropropane 
Volatile Organic Compounds - Contimied 

1,2-Dichloropropane 
2,2-Dichloropropane 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

-

-
-
-
-

4 

23000 

180 

540 
110 

820 
320 

27000 

2500 
280 

96 

260 

-
950 

1200 

1100 
500 

-
1.2 

110 
0.092 

2000 

210 

170 

400 

1000 

890 
91 

200 

640 
1400 

140 

0.0061 U 
0.013 U 

0.0061 U 
0.0061 U 

O.O061 U 
0.0061 U 

0.0061 U 

ND 

R 

0.062 U 

0.25 U 
0.062 U 

0.062 U 
0.062 U 

R 

0.25 U 

0.062 UJ 
0.062 U 

0.062 U 

0.062 U 

0.062 U 
0.062 U 

0.062 U 
0.25 U 

0.25 U 

0.25 U 

0.25 UJ 
0.062 U 

0.25 U 

0.062 U 

0.062 U 
0.062 U 

0.062 U 

0.062 U 

0.062 U 

0,062 U 
0,062 U 

0,062 U 
0,062 U 

0,062 U 

0,062 U 

0.062 U 

0.0054 U 

0.011 U 

0.0054 U 

0.0054 U 

0.0054 U 

0.0035 ] 

0.0054 U 

0.0035 J 

R 
0.049 U 
0.20 U 

0.049 U 
0.049 U 
0.049 U 

R 
0,20 U 

0.049 UJ 
0.049 U 
0.014 J 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.20 U 
0.20 U 
0.20 U 
0.20 UJ 
0.049 U 
0.20 U 

0.049 U 
0.049 U 
0.049 U 
0,049 U 
0,049 U 
0,049 U 
0,049 U 
0,049 U 
0,049 U 
0,049 U 
0,049 U 

0,049 U 

0.049 U 

0.0052 U 

0.011 U 

0.0052 U 

0.0052 U 

0.0052 U 

0.0052 U 

0.0052 U 

ND 

1.8 U 
0.045 U 
0.18 U 
0.045 U 
0,045 U 
0,045 U 

1.8 U 
0.18 U 
0.045 U 
0,045 U 
0,045 U 
0,045 U 
0,045 U 
0,045 U 
0,045 U 
0.18 U 
0.18 U 
0.18 U 
0.18 U 

0.045 U 
0.18 U 

0.045 U 
0.045 U 
0.045 U 
0.045 U 
0.045 U 
0.045 U 
0.045 U 
0.045 U 
0.045 U 
0.045 U 
0.045 U 

0,045 U 
0,045 U 

0.0058 U 

0.012 U 

0.0058 U 

0.0058 U 

0.0058 U 

0.0058 U 

0.0058 U 

ND 

1.6 U 
0.039 U 
0.16 U 

0.039 U 
0.039 U 
0.039 U 

1.6 U 
0.16 U 
0.039 U 
0,039 U 
0.039 U 
0.039 U 
0.039 U 
0.039 U 
0.039 U 
0.16 U 
0.16 U 
0.16 U 
0.16 U 

0.039 U 
0.16 U 

0.039 U 
0.039 U 
0.039 U 
0.039 U 
0.039 U 
0,039 U 
0,039 U 
0,039 U 
0,039 U 
0,039 U 
0,039 U 

0,039 U 
0.039 U 

0.0053 U 

0.011 U 

0.0053 U 

0.0053 U 

0.0053 U 

0.0053 U 

0.0053 U 

ND 

2.0 U 
0.049 U 
0.20 U 

0.049 U 
0.049 U 
0.049 U 

2.0 U 
0.20 U 

0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 

0.049 U 
0.20 U 

0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0,049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 

0.049 U 
0.049 U 

0.0053 U 

0.011 U 

0.0053 U 

0.0053 U 

0.0053 U 

0.0053 U 

0.0053 U 

ND 

2.0 U 
0.049 U 
0.20 U 

0.049 U 
0.049 U 
0.049 U 

2.0 U 
0.20 U 

0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 

0.049 U 
0.20 U 

0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 

0.049 U 
0.049 U 

CKA 05fi.W.T (S) 
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Sample Location 
Sample Identification 
Smnple Date 
Sample Type 

Direct 
Contact 

VS-059 

SO-056393-121610-RP-059 
12A(/2O10 

VS-060 

SO-056393-121610-RP-060 
12A6A010 

VS-061 
SO-056393-122I10-AS-061 

12AV2010 

VS-062 
SO-056393-12in0-AS-062 

IIAIAOIO 

VS-063 

SO-056393-122n0-AS-063 
IIAVIOW 

VS-064 

SO-056393-122110-AS-064 
12A1A010 

1,1-Dichloropropene 

tis-1,3-Dichloropropene 

ira ns-1,3-Dichloropropene 

Ethylbenzene 
Hexachlorobutadiene 

>Hexanone 
Isopropyl lienzene 
4-Methyl-2-pentanone (Methyl isobut>'l ketone) (MIBK) 

Methylene chloride 
Naphthalene 

N-Propylbenzene 
2-Phenylbutane (sec-But\'ibenzene) 

ShTone 

terl-But\'lbenzene 
1,1,2,2-Tetrachloroethane 
1,1,1,2-Tetrachloroethane 

Tetrachloroethene 
Toluene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

Tricbloroethene 
Trichlorofluoromethane (CFC-11) 

1,2,3-Trichloropropane 

1,2,4-Trimethvlbenzene 
1,3,5-Trimethylbenzene 

Vinyl chloride 

o-Xylene 

m&p-Xylenes 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

-
140 
100 

2500 

390 

2700 

1300 
16000 

2500 

2500 
400 

2500 

53 
440 

88 

250 
990 

460 

180 

500 

560 
830 

110 
94 

3.8 

150 

0.062 U 
0,062 U 

0.062 U 

0.062 U 

0.25 U 

R 

0.25 U 
2.5 U 

0.038 J 

0.25 U 
0.25 U 

0.25 U 
0.062 U 

0.25 U 
0.062 U 
0.062 U 

0.062 U 

0.062 U 

0.25 U 
0.25 U 

0.062 U 

0.062 U 

0.062 U 

0.062 U 
0.062 U 

0.25 U 
0.25 U 

0.062 U 

0.062 U 

0.062 U 

0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.20 U 

R 
0.20 U 
2.0 U 

0.043] 
0.20 U 
0.20 U 
0.20 U 

0.049 U 
0.20 U 

0.049 U 
0.049 U 
0.049 U 
0.028 ] 
0.20 U 
0.20 U 

0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.20 U 
0.20 U 
0,049 U 
0.049 U 
0.049 U 

0.045 U 
0.045 U 
0.045 U 
0.045 U 
0.18 U 
1.8 U 

0.18 U 
1.8 U 

0,18 U 
0.18 U 
0.18 U 
0.18 U 

0.045 U 
0.18 U 
0.045 U 
0,045 U 
0,045 U 
0,045 U 
0.18 U 
0.18 U 

0.045 U 
0.045 U 
0.045 U 
0.045 U 
0.045 U 
0.18 U 
0.18 U 
0.045 U 
0.045 U 
0.045 U 

0.039 U 
0.039 U 
0.039 U 
0.039 U 
0.16 U 
1.6 U 

0.16 U 
1.6 U 

0.16 U 
0.16 U 
0.16 U 
0.16 U 
0.039 U 
0.16 U 

0.039 U 
0.039 U 
0.039 U 
0.039 U 
0.16 U 
0.16 U 

0.039 U 
0.039 U 
0.039 U 
0.039 U 
0.039 U 
0.16U 
0.16 U 
0,039 U 
0,039 U 
0,039 U 

0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.20 U 
2.0 U 
0.20 U 
2.0 U 

0.20 U 
0.20 U 
0.20 U 
0.20 U 

0.049 U 
0.20 U 

0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.20 U 
0.20 U 

0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.20 U 
0.20 U 

0.049 U 
0,049 U 
0,049 U 

0,049 U 
0,049 U 
0,049 U 
0.049 U 
0.20 U 
2.0 U 

0.20 U 
2.0 U 

0.20 U 
0.20 U 
0.20 U 
0.20 U 

0.049 U 
0.20 U 

0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.20 U 
0.20 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.20 U 
0.20 U 

0.049 U 
0.049 U 
0.049 U 

Notes: 
U - Not present at or above the associated value. 
J - Estimated concenbation. 

UJ - Estimated reporting limit, 
K - Rejected as noted in data validation memorandum 
provided in Appendix E, 

(a) Cleanup criteria identified by MDEQ RRD Op Memo 
No, 1, updated 3/25/2011, pursuant to 1994 PA 451 as 
amended. 
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Sample Location 
Sample Identification 
Sample Date 
Sample Type 

VERIFICATION SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTinCATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Units 

Direct 
Contact 

VS-065 
SO-056393-122110-AS-065 

12A1A010 

VS-066 

SO-056393-122110-AS-066 
12A1A010 

VS-066 
SO-056393-122110-AS-067 

12A1/2010 
Dnplicate 

VS-068 
SO-056393-122910-RP-068 

12A9A010 

VS-069 
SO-056393-122910-RP-069 

12A9A010 

VS-070 
SO-056393-122910-RP-070 

12A9A010 

PCBs 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Total PCBs 

(PCB-1016) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(PCB-1248) 
(PCB-1254) 
(PCB-1260) 

Volatile Organic Componnds 
Acetone 

Benzene 
Bromobenzene 

Bromodichloromethane 
Bromoform 

Bromomethane (Methvl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 

N-Butylbenzene 
Carbon disulfide 

Carbon tetrachloride 

Cblorobenzene 
Chlorobromomethane 

Chloroethane 

Chloroform (Trichloromethane) 
Chloromethane (Methyl chloride) 

2-Chlorotoluene 

4-Chlorotoluene 

Cvmene (p-lsopropyltoluene) 

1,2-Dibromo-3-chloropropane (DBCP) 

Dibromochloromethane 
1,2-Dibromoethaiie (Ethylene dibromide) 

Dibromomethane 
1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorohenzene 
Dichlorodifluoromethane (CFC-12) 

1,1-Dicfiloroe thane 

1,2-Dichloroethane 

1,1-Dichloroethene 

cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 

1,3-Dichloropropane 
Volatile Organic Compounds - Continned 

1,2-Dichloropropane 
2,2-Dichloropropane 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

-

-

-
-
4 

23000 
180 

540 
110 

820 
320 

27000 
2500 

280 

96 
260 

-
950 
1200 

1100 
500 

-
1.2 

110 

0.092 

2000 

210 

170 

400 

1000 

890 

91 
200 

640 
1400 

140 

-

0.0061 U 

0,013 U 
0,0061 U 

0,0061 U 

0,0061 U 

0.0061 U 
0.0061 U 

ND 

2.3 U 

0.056 U 
0.23 U 

0.056 U 
0.056 U 
0.056 U 

2.3 U 

0.23 U 
0.056 U 

0.056 U 
0.056 U 

0.056 U 

0.056 U 

0,056 U 
0,056 U 

0 , B U 

0.23 U 
0.23 U 

0.23 U 

0.056 U 
0.23 U 

0.056 U 

0.056 U 

0.056 U 

0.056 U 

0.056 U 

0.056 U 
0.056 U 

0.056 U 

0.056 U 
0.056 U 

0.056 U 

0.056 U 
0.056 U 

0.0052 U 

0.011 U 

0.0052 U 

0.0052 U 

0.0052 U 

0.0052 U 

0.0052 U 

ND 

2.1 U 
0.052 U 

0.21 U 
0.052 U 
0.052 U 
0.052 U 

2.1 U 

0.21 U 
0.052 U 
0.052 U 
0.052 U 
0.052 U 
0,052 U 
0.052 U 
0,052 U 
0,21 U 
0.21 U 
0.21 U 
0.21 U 
0.052 U 
0.21 U 
0.052 U 
0.052 U 
0.052 U 
0.052 U 
0.052 U 
0.052 U 
0.052 U 
0.052 U 
0.052 U 
0.052 U 
0.052 U 

0.052 U 
0.052 U 

0.0052 U 

0.011 U 

0.0052 U 

0.0052 U 

0.0052 U 

0.0052 U 

0.0052 U 

ND 

2.0 U 
0.050 U 

0.20 U 
0.050 U 
0,050 U 
0.050 U 

2.0 U 
0.20 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 

0.050 U 
0.20 U 

0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0,050 U 
0.050 U 
0.050 U 

0.050 U 

0.050 U 

0,0074 U 

0,015 U 

0,0074 U 

0,0074 U 

0,0074 U 

0,06 

0,0074 U 

0,06 

R 
0.087 U 
0.35 U 
0.087 U 
0.087 U 
0.087 U 

R 
0.35 U 
0.087 U 
0,087 U 
0,024 J 
0,087 U 
0,087 U 
0,087 U 
0,087 U 
0.35 U 
0.35 U 
0.35 U 
0.35 U 
0.087 U 
0.35 U 
0.087 U 
0.087 U 
0.087 U 
0.087 U 
0.087 U 
0.087 U 
0.087 UJ 
0.087 U 
0.087 U 
0.087 U 
0.087 U 

0.087 U 
0.087 U 

0.006 U 

0.012 U 

0.006 U 

0.006 U 

0.006 U 

0,14 

0,006 U 

0,14 

R 
0.061 U 
0.25 U 
0.061 U 
0.061 U 
0.061 U 

R 
0.25 U 

0.061 U 
0.061 U 
0.061 U 
0,061 U 
0.061 U 
0.061 U 
0.061 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0,061 U 
0.25 U 
0.061 U 
0.061 U 
0.061 U 
0,061 U 
0.061 U 
0.061 U 
0.061 UJ 
0.061 U 
0.061 U 
0.061 U 
0.061 U 

0.061 U 

0.061 U 

0.0053 U 

0.011 U 

0.0053 U 

0.0053 U 

0.0053 U 

0,0085 

0.0053 U 

0,0085 

R 

0.053 U 
0.22 U 
0.053 U 
0.053 U 
0.053 U 

R 
0,22 U 
0.053 U 
0,053 U 
0,019] 
0,053 U 
0,053 U 
0,053 U 
0,053 U 
0,22 U 
0,22 U 
0,22 U 
0,22 U 
0,053 U 
0,22 U 

0,053 U 
0,053 U 
0,053 U 
0,053 U 
0,053 U 
0,053 U 
0,053 UJ 
0,053 U 
0,053 U 
0,053 U 
0,053 U 

0,053 U 
0,053 U 

CRA 05fi?Q.i (B) 
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Sample Location 
Sample Identification 
Sample Date 
Sample Type 

1,1-Dicbloropropene 

cis-1,3-Dichloropropene 

trans-1,3-DichIoropropene 

Ethylbenzene 
Hexachlorobu tad iene 

2-Hexanone 

Isopropyl benzene 
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) 

Methylene chloride 
Naphthalene 

N-Propylbenzene 

2-Phenylbutane (sec-Butyllienzene) 
Styrene 
tert-Butv'lbenzene 

1,1,2,2-Tetrachloroetha ne 
1,1,1,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 
1,2,4-TrichIorolienzene 
1,2,3-TrichIorolionzene 
1,1,1 -Trichloroethane 
1,1,2-Trichloroethane 
Tricbloroethene 

Trichiorofluoromethane (CFC-11) 
1,2,3-Trichloropropane 

1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 

Vinyl chloride 

o-Xylene 

m&p-,\\'lenes 

VS-065 VS-066 
Direct SO-056393-122110-AS-065 SO-056393-122110-AS-066 

Contact 12AIA010 12AV2010 

0.052 U 
0.052 U 
0.052 U 
0.052 U 
0.21 U 

2.1 U 
0.21 U 

2.1 U 
0.021 J 
0.21 U 
0.21 U 
0.21 U 
0.052 U 
0.21 U 
0.052 U 
0,052 U 
0,052 U 
0.052 U 
0.21 U 
0.21 U 
0,052 U 
0,052 U 
0,052 U 
0,052 U 
0,052 U 
0,21 U 
0.21 U 
0.052 U 
0.052 U 
0.052 U 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

-
140 
100 

2500 
390 

2700 
1300 
16000 
2500 
2500 
400 
2500 
53 
440 
88 
250 
990 

-
460 
180 
500 
560 
830 
110 
94 
3.8 
150 

-

0.056 U 
0.056 U 
0.056 U 
0.056 U 
0.23 U 
2.3 U 
0.23 U 
2.3 U 

0.23 U 
0.23 U 
0.23 U 
0,23 U 
0,056 U 
0.23 U 
0.056 U 
0.056 U 
0.056 U 
0.056 U 
0,23 U 
0,23 U 
0,056 U 
0,056 U 
0,056 U 
0,056 U 
0,056 U 
0,23 U 
0.23 U 
0,056 U 
0,056 U 
0,056 U 

VS-066 
SO-056393-I22210-AS-067 

12AV2010 

Dnplicate 

0,050 U 

0,050 U 
0,050 U 

0,050 U 

0,20 U 

2,0 U 

0.20 U 

2.0 U 
0.20 U 

0.20 U 
0.20 U 

0.20 U 

0.050 U 
0.20 U 

0.050 U 
0.050 U 

0.050 U 

0.050 U 
0.20 U 

0.20 U 
0.050 U 
0.050 U 

0.050 U 

0.050 U 
0.050 U 

0.20 U 
0.20 U 

0.050 U 

0.050 U 

0.050 U 

VS-068 

SO-0563.93-122910-RP-068 
11A9A010 

0.087 U 
0.087 U 

0.087 U 

0.087 U 

0.35 U 

3.5 U 

0.35 U 
3.5 U 

. 0.099 J 

0.35 U 

0,35 U 

0,35 U 
0,087 U 

0,35 U 
0.087 U 
0.087 U 

0.087 U 

0.042] 

0,35 U 
0.35 U 
0.087 U 
0.087 U 

0.087 U 

0.087 U 
0.087 U 

0.35 U 

0.35 U 
0.087 U 

0,087 U 

0,087 U 

VS-069 
SO-056393-122910-RP-069 

iy29/2010 

0,061 U 

0,061 U 
0,061 U 

0.061 U 

0.25 U 

2.5 U 

0.25 U 
2.5 U 

0.041 J 

0.25 U 
0.25 U 

0.25 U 
0.061 U 

0.25 U 
0.061 U 

0.061 U 

0.061 U 
0.032] 

0.25 U 
0.25 U 

0.061 U 
0.061 U 

0.061 U 

0.061 U 
0.061 U 

0.25 U 
0.25 U 

0.061 U 

0.061 U 

0.061 U 

VS-070 
SO-056393-I229I0-RP-070 

12/29A010 

0.053 U 

0.053 U 

0.053 U 

0.053 U 

0.22 U 

2.2 U 

0.22 U 
2.2 U 

0.093] 
0.22 U 

0.22 U 
0.22 U 

0.053 U 
0.22 U 

0.053 U 
0.053 U 

0.053 U 
0.011 J 
0.22 U 

0.22 U 
0.053 U 

0.053 U 

0,053 U 
0,053 U 

0,053 U 
0.22 U 

0.22 U 

0.053 U 

0.053 U 
0.053 U 

Notes: 

U - Not present at or alwve the associated value. 

J - Estimated concentraHon. 

UJ - Estimated reporting limit. 
R- Rejected as noted in data validation memorandum 
provided in Appendix E. 

(a) Cleanup criteria identified by MDEQ RRD Op Vlemo 

No. 1, updated 3/25/2011, pursuant to 1994 PA 451 as 
amended. 
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Sample Location 
Sample Identification 
Sample Date 
Sample Type 

VERIFIO\TI0N SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET L/VNDFILL CERTinCATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Units 

VS-071 

Direct SO-056393-1229W-RP-071 

Contact 12A9A0W 

VS-072 VS-073 
SO-056393-122910-RP-072 SO-056393-122910-RP-073 

12A9A010 12A9A010 

VS-074 
SO-056393-122910-RP-074 

12A9A010 

VS-075 VS-076 
SO~056393-122910-RP-075 SO-056393-122910-RP-076 

12A9A010 12A9A010 

PCBs 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Total PCBs 

(PCB-1016) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(PCB-1248) 
(PCB-1254) 
(PCB-1260) 

Volatile Organic Componnds 
Acetone 

Benzene 

Bromobenzene 
Bromodichloromethane 
Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) (MEK) 

N-But\'lbenzene 
Carbon disulfide 

Carbon tetrachloride 
Chlorolienzene 

Chlorobromomethane 

Chloroethane 

Chloroform (Trichloromethane) 
Chloromethane (Methyl chloride) 
2-Chlorotoluene 

4-Chlorotoluene 

Cymene (p-lsopropyltoluene) 

1,2-Dibromo-3-<:hloropropane(DBCP) 
Dibromochloromethane 

1,2-Dibronioethane (Ethylene dibromide) 
Dibromomethane 
1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 
Dichlorodifluoromethane (CFC-12) 

1,1-Dichloroetliane 
1,2-Dichloroethane 

1,1-Dichloroelhene 

cis-1,2-Dichloroelhene 
trans-1,2-Dichloroothene 

1,3-Dichloropropane 
Volatile Organic Componnds - Continued 

1,2-Dichloropropane 
2,2-Dichloropropane 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

-

-

-
-
4 

23000 

180 
540 
110 

820 

320 
27000 

2500 
280 

96 
260 

950 
1200 

1100 

500 

-
-

1.2 

110 
0.092 

2000 

210 

170 

400 

1000 

890 
91 

200 

640 
1400 

-
140 

-

0,0065 U 
0.013 U 

0.0065 U 

0.0065 U 

0.0065 U 

0.0065U 
0.0065 U 

ND 

R 
0.071 U 

0.29 U 
0.071 U 
0.071 U 

0.071 U 

R 
0.29 U 
0.071 U 
0.071 U 

0.071 U 
0.071 U 

0.071 U 

0.071 U 
0.071 U 

0.29 U 

0.29 U 
0.29 U 

0.29 U 
0.071 U 

0.29 U 
0.071 U 

0.071 U 

0.071 U 

0,071 U 

0,071 U 

0,071 U 

0.071 UJ 
0,071 U 

0,071 U 
0.071 U 

0.071 U 

0.071 U 

0.071 U 

0.0071 U 

0.015 U 

0.0071 U 

0.0071 U 

0.0071 U 

0.0092 

0.0071 U 

0,0092 

R 
0.080 U 
0.32 U 
0.080 U 
0.080 U 
0.080 U 

R 
0.32 U 
0.080 U 
0.080 U 
0.080 U 
0.080 U 
0.080 U 
0.080 U 
0.080 U 
0.32 U 
0.32 U 
0.32 U 
0.32 U 
0.080 U 
0.32 U 
0.080 U 
0.080 U 
0.080 U 
0.080 U 
0.080 U 
0.080 U 
0.080 U] 
0.080 U 
0.080 U 
0.080 U 
0.080 U 

0.080 U 
0.080 U 

0.0061 U 

0.013 U 

0.0061 U 

0.0061 U 

0.0061 U 

0.0061 U 

0.0061 U 

ND 

R 
0.058 U 
0,23 U 
0.058 U 
0.058 U 
0.058 U 

R 
0,23 U 

0.058 U 
0.058 U 
0.058 U 
0.058 U 
0.058 U 
0.058 U 
0.058 U 
0.23 U 
0.23 U 
0.23 U 
0.23 U 

0.058 U 
0.23 U 

0.058 U 
0.058 U 
0.058 U 
0.058 U 
0.058 U 
0.058 U 
0.058 U] 
0.058 U 
0.058 U 
0.058 U 
0.058 U 

0.058 U 
0.058 U 

0.0076 U 

0.016 U 

0.0076 U 

0.0076 U 

0.0076 U 

0.0067] 

0.0076 U 

0.0067 J 

R 
0.11 U 
0.42 U 
0.11 U 
0.11 U 
0.11 U 

R 
0.42 U 
0.11 U 
0.11 U 
0.11 U 
0.11 U 
0.11 U 
0.11 U 
0.11 U 
0.42 U 
0.42 U 
0.42 U 
0.42 U 
0.11 U 
0.42 U 
0.11 U 
0.11 U 
0.11 U 
0.11 U 
0.11 U 
0,11 U 
0,11 UJ 
0,11 u 
0,11 u 
0.11 u 
0.11 u 

0.11 u 
0.11 u 

0.0061 U 

0.013 U 

0.0061 U 

0.0061 U 

0.0061 U 

0.0059 J 

0.0061 U 

0.0059 J 

R 
0.059 U 
0.24 U 

0.059 U 
0.059 U 
0.059 U 

R 
0,24 U 
0,059 U 
0,059 U 
0.059 U 
0.059 U 
0.059 U 
0.059 U 
0.059 U 
0.24 U 
0.24 U 
0.24 U 
0.24 U 
0,059 U 
0.24 U 
0.059 U 
0.059 U 
0,059 U 
0,059 U 
0.059 U 
0.059 U 
0.059 U] 
0.059 U 
0,059 U 
0,059 U 
0,059 U 

0.059 U 
0.059 U 

0.0052 U 

0.011 U 

0.0052 U 

0.0052 U 

0.0052 U 
0.0052 U 

0.0052 U 

ND 

R 

0.051 U 
0.21 U 

0.051 U 
0.051 U 

0.051 U 

R 
0.21 U 

0.051 U 
0.051 U 

0.051 U 
0.051 U 

0.051 U 

0.051 U 
0.051 U 
0,21 U 

0,21 U 

0,21 U 

0,21 U 

0,051 U 
0,21 U 

0.051 U 

0.051 U 
0.051 U 

0.051 U 
0.051 U 

0.051 U 
0.051 UJ 

0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 
0.051 U 

CRA 05639.1 («) 
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VERIFICATION SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTIHOMION OF COMPLETION OF OU-J ItA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

Direct 

Cotitact 

VS-071 

SO-056393-1229I0-R7'-071 

12A9A0W 

VS-072 

SO-056393-122930-KP-072 

12A9A010 

VS-073 

SO-056393-1229I0-RP-073 
12A9A010 

VS-074 
SO-056393-122910-RJ'-074 

12A9A010 

VS-075 
SO-056393-122910-RP-075 

12A9A010 

VS-076 

SO-056393-222930-RP-076 
12A9A010 

1,1-Dichloropropene 

cis-1,3-Dichloropropene 
tra ns-1,3-Dichloropropene 
Ethylbenzene 

Hexachlorobutadiene 
2-Hexanone 
Isopropyl benzene 
4-Methyl-2-pentanone (Methyl isobut\'l ketone) (MIBK) 

Methylene chloride 
Naphthalene 

N-Propylbenzt>ne 
2-Phen\lbutane (sec-Buh'llienzene) 
Styrene 

tert-Butylbenzene 
1,1,2,2-Teh-achloroethane 

1,1,1,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,4-Trichloroben7^ne 

1,2,3-Trichlorobcnzene 
1,1,1-Trichloroetliane 

1,1,2-Trichloroethane 
Tricbloroethene 

Trichlorofluoromethane (CFC-11) 

1,2,3-Trichloropropane 

1,2,4-Trimethylbenzene 
1,3,5-Triniethyllienzene 
Vinvl chloride 
o-Xylene 
m&p-Xylenes 

mg/kg 

mg/l<g 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

-
140 
100 

2500 

390 
2700 

1300 
16000 

2500 

2500 

400 
2500 

53 

440 

88 
250 
990 

-
460 
180 

500 

560 
830 

110 
94 

3.8 

150 

0.071 U 

0.071 U 

0.071 U 
0.071 U 

0.29 U 

2.9 U 

0.29 U 

2.9 U 
0.044 J 

0.29 U 

0.29 U 
0.29 U 

0.071 U 

0.29 U 
0.071 U 

0.071 U 

0.071 U 
0.032 J 

0.29 U 

0,29 U 
0,071 U 
0,071 U 

0,071 U 

0,071 U 
0,071 U 

0,29 U 
0,29 U 
0,071 U 

0.071 U 

0.071 U 

0.080 U 
0.080 U 
0.080 U 
0.080 U 
0.32 U 
3.2 U 

0.32 U 
3.2 U 
0.044 J 
0.32 U 
0.32 U 
0.32 U 

0.080 U 
0.32 U 
0.080 U 
0.080 U 
0.080 U 
0.021 J 
0.32 U 
0.32 U 
0.080 U 
0.080 U 
0.080 U 
0.080 U 
0.080 U 
0.32 U 
0.32 U 
0.080 U 
0.080 U 
0,080 U 

0,058 U 
0,058 U 
0.058 U 
0.058 U 
0.23 U 
2.3 U 
0.23 U 
2.3 U 
0.034 J 
0.23 U 
0.23 U 
0.23 U 

0.058 U 
0.23 U 

0.058 U 
0.058 U 
0.058 U 
0.030] 
0.23 U 
0.23 U 

0.058 U 
0.058 U 
0.058 U 
0.058 U 
0.058 U 
0.23 U 
0.23 U 
0.058 U 
0.058 U 
0.058 U 

0.11 U 
0.11 U 
0.11 U 
0.11 U 
0.42 U 

4,2 U 
0,42 U 

4 2 U 
0.041 ] 
0.42 U 
0.42 U 
0.42 U 
0.11 U 
0.42 U 
0.11 U 
0.11 U 
0.11 U 
0.029] 
0.42 U 
0.42 U 
0.11 U 
0.11 U 
0.11 U 
0.11 U 
0.11 U 
0.42 U 
0.42 U 
0.11 U 
0.11 U 
0.11 U 

0.059 U 
0.059 U 
0.059 U 
0.059 U 
0.24 U 
2.4 U 

0.24 U 
2.4 U 
0.032] 
0.24 U 
0.24 U 
0.24 U 

0.059 U 
0.24 U 

0.059 U 
0.059 U 
0.059 U 
0.026 J 
0.24 U 
0.24 U 

0.059 U 
0.059 U 
0.059 U 
0.059 U 
0.059 U 
0,24 U 
0.24 U 

0.059 U 
0.059 U 
0.059 U 

0.051 U 
0.051 U 
0.051 U 
0.051 U 
0.21 U 
2.1 U 

0.21 U 
2.1 U 
0.21 U 
0.21 U 
0.21 U 
0.21 U 

0.051 U 
0.21 U 

0.051 U 
0.051 U 
0.051 U 
0.023] 
0.21 U 
0.21 U 

0.051 U 
0.051 U 
0.051 U 
0.051 U 
0.051 U 
0.21 U 
0.21 U 

0.051 U 
0.051 U 
0.051 U 

Notes: 

U - Not present at or above the associated value. 

] - Estimated concentration. 

U] - Estimated reporting limit. 

R - Rejected as noted in data validation memorandum 

provided in Appendix E. 

(a) Cleanup criteria identified by MDEQ RRD Op Memo 

No. 1, updated 3/25/2011, pursuant to 1994 PA 451 as 
amended. 
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VERIFICATION SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTinCATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Snntple Date 
Sample Type 

Direct 
Contact 

VS-077 

SO-056393-122910-RP-077 

12A9A010 

VS-07S 
SO-056393-122910-RP-078 

12A9A010 

VS-079 
SO-056393-0103n-RP-079 

V3A011 

VS-079 
SO-056393-0103n-RP-080 

1/3A011 
Dnplicate 

VS-081 
SO-056393-010311-RP-0S1 

1/3A011 

VS-082 
SO-056393-010311-RP-082 

1/3A011 

PCBs 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Total PCBs 

(PCB-1016) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(PCB-1248) 
(PCB-1254) 
(PCB-1260) 

Volatile Organic Compounds 
Acetone 

Benzene 
Bromobenzene 

Bromodichloromethane 
Bromoform 

Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 

N-But}'lbenzene 
Carbon disulfide 

Carbon tetrachloride 
Cblorobenzene 

Chlorobromomethane 

Chloroethane 
Chloroform (Trichloromethane) 

Chloromethane (Methyl chloride) 
2-Chlorotoluene 

4-Chlorotoluene 

Cymene (p-Isoprop)'ltoluene) 

1,2-Dibromo-3-cliloropropane (DBCP) 

Dibromochloromethane 

1,2-Dibromoethano (Ethylene dibromide) 

Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 

1,4-Dicli lorobenzene 
Dichlorodifluoromethane (CFC-12) 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethene 

cis-1,2-Dichloroethene 
trans-1,2-Dichloroetliene 

1,3-Dichloropropane 
Volatile Organic Componnds - Continned 

1,2-Dichloropropane 
2,2-Dichloropropane 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

-

-
4 

23000 

180 
540 

110 

820 
320 

27000 

2500 
280 

96 
260 

950 
1200 

1100 
500 

-
1.2 

110 
0.092 

2000 

210 

170 

400 

1000 

890 
91 

200 

640 

1400 

140 

-

0.0058 U 

0.012 U 
0.0058 U 

0.0058 U 

0.0058 U 
0.064 

0.0058 U 

0.064 

R 

0.057 U 

0.23 U 
0.057 U 
0.057 U 

0.057 U 

R 

0.23 U 
0.057 U 
0.057 U 

0.057 U 
0.057 U 

0.057 U 

0.057 U 

0.057 U 

0.23 U 

0.23 U 
0.23 U 

0.23 U 

0.057 U 

0.23 U 

0.057 U 
0.057 U 

0,057 U 

0,057 U 
0,057 U 

0,057 U 

0.057 UJ 
0.057 U 

0.057 U 

0.057 U 
0.057 U 

0.057 U 

0.057 U 

0.0074 U 

0.015 U 

0.0074 U 

0.0074 U 

0.0074 U 

0.0071 J 

0.0074 U 

0,0071 J 

R 
0.098 U 
0.39 U 
0.098 U 
0.098 U 
0.098 U 

R 
0.39 U 
0.098 U 
0.098 U 
0.098 U 
0.098 U 
0.098 U 
0.098 U 
0.098 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 
0.098 U 
0.39 U 
0.098 U 
0.098 U 
0.098 U 
0.098 U 
0.098 U 
0.098 U 
0.098 UJ 
0.098 U 
0.098 U 
0.098 U 
0,098 U 

0,098 U 
0,098 U 

0.01 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 

0.3 
0.01 U 

0.3 

R 
0.074 U 
0.30 U 

0.074 U 
0.074 U 
0.074 U 

R 
0.30 U 

0.074 U 
0.074 U 
0.074 U 
0.074 U 
0.074 U 
0.074 U 
0.074 U 
0.30 U 
0.30 U 
0.30 U 
0.30 U 
0.074 U 
0.30 U 
0,074 U 
0,074 U 
0,074 U 
0,074 U 
0,074 U 
0,074 U 
0,074 U 
0,074 U 
0.074 U 
0.074 U 
0.074 U 

0,074 U 

0.074 U 

0,05 U 

0.099 U 

0.05 U 

0.05 U 

0.05 U 

0.54 

0.05 U 

0.54 

R 
0.069 U 
0.28 U 
0.069 U 
0.069 U 
0.069 U 

R 
0.28 U 
0.069 U 
0.069 U 
0.069 U 
0.069 U 
0.069 U 
0.069 U 
0.069 U 
0.28 U 
0.28 U 
0.28 U 
0.28 U 
0.069 U 
0.28 U 

0.069 U 
0.069 U 
0.069 U 
0.069 U 
0.069 U 
0.069 U 
0.069 U 
0.069 U 
0,069 U 
0,069 U 
0,069 U 

0,069 U 
0,069 U 

0,0099 U 

0,02 U 

0,0099 U 

0,0099 U 

0,0099 U 

0,0099 U 

0,0099 U 

ND 

R 
0,070 U 
0.28 U 
0.070 U 
0.070 U 
0.070 U 

R 
0.28 U 

0.070 U 
0.070 U 
0.070 U 
0.070 U 
0.070 U 
0.070 U 
0.070 U 
0.28 U 
0.28 U 
0.28 U 
0.28 U 

0.070 U 
0.28 U 

0.070 U 
0.070 U 
0.070 U 
0.070 U 
0.070 U 
0.070 U 
0.070 U 
0.070 U 
0.070 U 
0.070 U 
0.070 U 

0.070 U 
0.070 U 

0.01 U 

0.02 U 

0.01 U 

0.01 U 

0.01 U 

0.01 u 

0.01 u 

ND 

R 
0.050 U 
0.20 U 
0.050 U 
0.050 U 
0.050 U 

R 
0.20 U 

0.050 U 
0.050 U 
0,050 U 
0,050 U 
0,050 U 
0,050 U 
0,050 U 
0,20 U 
0.20 U 
0.20 U 
0.20 U 

0.050 U 
0.20 U 

0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0,050 U 
0,050 U 
0,050 U 
0,050 U 

0,050 U 

0.050 U 

CKA 95^3^3 (S) 
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VERIFICATION SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTinCATION OF COMPLETION OF O U ^ RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Lociition 
Sample Identification 
Sample Date 
Sample Type 

VS-077 
Direct SO-056393-122910-RP-077 

Contact 12A9A010 

VS-07S 
SO-056393-122910-RP-078 

12A9A010 

VS-079 
SO-056393-010311-RP-079 

1/3A011 

VS-079 

SO-056393-010311-RP-080 

V3A011 

Dnplicate 

VS-OSl 
SO-056393-010311-RP-081 

1/3/2011 

VS-0S2 
SO-056393-010311-RP-082 

1/3/2011 

1,1-Dichloropropene 
cis-1,3-Dichloropropene 

h-ans-1,3-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 

2-Hexanone 

Isopropyl benzene 
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) 
Methylene chloride 

Naphthalene 
N-Propylbenzene 

2-Phenylbutane (sec-Butyllienzene) 
Styrene 
tert-Butylbenzene 
1,1,2,2-Tetrachloroethane 
1,1,1,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Tricbloroethene 
Trichlorofluoromethane (CFC-11) 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
o-Xylene 
mfrp-Xylenos 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

140 
100 

2500 

390 
2700 

1300 

16000 

2500 

2500 
400 

2500 
53 

440 

88 
250 
990 

-
460 

180 

500 

560 
830 

110 
94 

3.8 

150 

0.057 U 

0.057 U 

0.057 U 
0.057 U 

0.23 U 

2.3 U 

0.23 U 
2.3 U 

0.23 U 
0.23 U 

0.23 U 

0.23 U 
0.057 U 

0.23 U 
0.057 U 
0.057 U 

0.057 U 

0.015 J 

0.23 U 
0.23 U 

0.057 U 
0.057 U 

0.057 U 

0.057 U 
0.057 U 

0.23 U 
0.23 U 

0.057 U 
0.057 U 

0.057 U 

0.098 U 
0.098 U 
0.098 U 
0.098 U 
0.39 U 
3.9 U 
0.39 U 
3.9 U 
0.10 J 
0.39 U 
0.39 U 
0.39 U 
0.098 U 
0.39 U 
0.098 U 
0.098 U 
0.098 U 
0.041 J 
0.39 U 
0.39 U 
0.098 U 
0.098 U 
0.098 U 
0.098 U 
0.098 U 
0,39 U 
0.39 U 
0.098 U 
0.098 U 
0.098 U 

0.074 U 
0.074 U 
0.074 U 
0.074 U 
0.30 U 
3.0 U 
0.30 U 

R 
0.030] 
0.30 U 
0.30 U 
0.30 U 

0.074 U 
0.30 U 

0.074 U 
0.074 U 
0.074 U 
0.013] 
0.30 U 
0.30 U 
0.074 U 
0.074 U 
0.074 U 
0.074 U 
0.074 U 
0.30 U 
0.30 U 
0.074 U 
0.074 U 
0.074 U 

0.069 U 
0.069 U 
0.069 U 
0.069 U 
0.28 U 
2.8 U 

0.28 U 

R 
0.029 ] 
0.28 U 
0.28 U 
0.28 U 
0.069 U 
0.28 U 
0.069 U 
0.069 U 
0.069 U 
0.019] 
0.28 U 
0.28 U 
0.069 U 
0.069 U 
0.069 U 
0.069 U 
0.069 U 
0.28 U 
0.28 U 
0.069 U 
0.069 U 
0.069 U 

0.070 U 
0.070 U 
0.070 U 
0.070 U 
0.28 U 
2.8 U 

0.28 U 

R 
0.28 U 
0.28 U 
0.28 U 
0.28 U 
0.070 U 
0.28 U 
0.070 U 
0.070 U 
0.070 U 
0.018 J 
0.28 U 
0.28 U 
0.070 U 
0,070 U 
0,070 U 
0,070 U 
0,070 U 
0,28 U 
0,28 U 
0,070 U 
0,070 U 
0,070 U 

0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.20 U 
2.0 U 

0.20 U 

R 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.050 U 
0.20 U 
0.050 U 
0.050 U 
0.050 U 
0.017] 
0.20 U 
0.20 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.20 U 
0.20 U 
0.050 U 
0.050 U 
0.050 U 

Notes: 
U - Not present at or above the associated value. 

J - Estimated concenbation. 
UJ - Estimated reporting limit. 
R - Rejected as noted in data validation memorandum 
provided in Appendix E, 

(a) Cleanup criteria identified by MDEQ RRD Op Memo 
No. 1, updated 3/25/2011, pur.suant to 1994 PA 451 as 

amended. 

CRA OSn.193 IS) 
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Sample Location 
Sample Identification 
Sample Date 
Sample Type 

VERIFICATION SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTinCATION OF COMPLETION OF O U ^ RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Units 

Direct 

Contact 

VS-083 

SO-056393-010311-RP-083 

i/3Aon 

VS-084 

SO-056393-010411-RP-084 

1/4A011 

VS-085 
SO-056393-010411-RP-0S5 

V4A011 

VS-087 

SO-056393-010511-RP-087 

V5A0U 

VS-089 
SO-056393-0W611-RP-089 

1/6/2011 

VS-089 
SO-0563.93-0J06n-RP-090 

V ^ O l l 

Dnplicate 

PCBs 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Total PCBs 

(PCB-1016) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(PCB-1248) 
(PCB-1254) 
(PCB-1260) 

Volatile Organic Componnds 

Acetone 

Benzene 
Bromobenzene 
Bromodichloromethane 
Bromoform 

Bromomethane (Meth\i bromide) 

2-Butanone (Methyl ethyl ketone) (MEK) 

N-But}'lbenzene 

Carbon disulfide 
Carbon tetrachloride 

Cblorobenzene 

Chlorobromomethane 
Chloroethane 

Chloroform (Trichloromethane) 

Chloromethane (Methyl chloride) 
2-Chlorotoluene 

4-Chlorotoluene 

Cymene (p-Isopropyltoluene) 

l,2-Dibromo-3-chloropropane (DBCP) 

Dibromochloromethane 

1,2-Dibromoethane (Ethylene dibromide) 

Dibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorohenzene 

1,4-Dichlorohenzene 

Dichlorodifluoromethane (CFC-12) 

1,1-Dichloroethane 

1,2-Dichloroelhane 
1,1-Dichloroethene 

cis-1,2-Dichloroethene 
tra ns-1,2-Dichloroethene 

1,3-Dichloropropane 
Volatile Organic Compounds - Continued 

1,2-Dichloropropane 
2,2-Dichloropropane 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

-
-

-
-
-
-
4 

23000 

180 
540 
110 

820 
320 

27000 

2500 
280 

96 
260 

950 

1200 
1100 

500 

-
1.2 

110 
0.092 

2000 

210 

170 

400 

1000 
890 

91 

200 

640 
1400 

140 

-

0.0098 U 

0.02 U 

0.0098 U 
0.0098 U 

0.0098 U 

0.048 

0.0098 U 

0.048 

R 

0.079 U 

0.32 U 
0.079 U 
0.079 U 
0.079 U 

R 
0.32 U 

0.079 U 
0.079 U 

0.079 U 
0.079 U 

0.079 U 

0.079 U 
0.079 U 

0.32 U 

0.32 U 

0.32 U 

0.32 U 

0.079 U 

0.32 U 

0.079 U 
0.079 U 

0.079 U 

0.079 U 

0.079 U 

0,079 U 
0,079 U 

0,079 U 

0.079 U 

0.079 U 
0.079 U 

0.079 U 

0.079 U 

0.0098 U 

0.02 U 

0.0098 U 

0.0098 U 

0.0098 U 

0.0098 U 

0.0098 U 

ND 

R 
0.079 U 
0.32 U 
0.079 U 
0.079 U 
0.079 U 

R 
0.32 U 
0.079 U 
0.079 U 
0.079 U 
0.079 U 
0,079 U 
0.079 U 
0.079 U 
0.32 U 
0.32 U 
0.32 U 
0.32 U 
0.079 U 
0.32 U 
0.079 U 
0.079 U 
0.079 U 
0.079 U 
0.079 U 
0.079 U 
0.079 U 
0.079 U 
0.079 U 
0.079 U 
0.079 U 

0.079 U 

0.079 U 

0.01 U 
0.02 U 
0.01 U 
0.01 U 
0.01 U 

0.0056 ] 
0,01 U 

0.0056 ] 

R 
0.096 U 
0.39 U 
0.096 U 
0.096 U 
0.096 U 

R 
0.39 U 
0.096 U 
0.096 U 
0.096 U 
0.096 U 
0.096 U 
0.096 U 
0.096 U 
0.39 U 
0.39 U 
0.39 U 
0.39 U 

0.096 U 
0.39 U 
0.096 U 
0.096 U 
0.096 U 
0.096 U 
0,096 U 
0,096 U 
0,096 U 
0,096 U 
0,096 U 
0,096 U 
0,096 U 

0,096 U 
0,096 U 

0.0073 U 

0.015 U 

0.0073 U 

0.0073 U 

0.0073 U 

0.0061 J 

0.0073 U 

0.0061 J 

R 
0.067 U 
0.27 U 

0.067 U 
0.067 U 
0.067 U 

R 
0.27 U 

0.067 U 
0.067 U 
0.025] 
0.067 U 
0.067 U 
0.067 U 
0.067 UJ 
0.27 U 
0.27 U 
0.27 U 

R 
0.067 U 
0.27 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 

0.067 U 

0.067 U 

0.0067 U 

0.014 U 

0.0067 U 

0.0067 U 

0.0067 U 

0.0067 U 

0.0067 U 

ND 

R 
0.0057 J 
0.19 U 

0.048 U 
0.048 U 
0.048 U 

R 
0.19 U 

0.048 U 
0.048 U 
0.082 

0.048 U 
0.048 U 
0.048 U 
0.048 UJ 
0.19 U 
0.19 U 
0.19 U 

R 
0.048 U 
0,19 U 

0,048 U 
0,048 U 
0,048 U 
0,048 U 
0,048 U 
0,048 U 
0,048 U 
0,048 U 
0,048 U 
0.048 U 
0.048 U 

0.048 U 

0.048 U 

0.0069 U 

0.014 U 

0.0069 U 

0.0069 U 

0.0069 U 

0.0069 U 

0.0069 U 

ND 

R 
0.045 U 

0.18 U 

0.045 U 

0.045 U 

0.045 U 

R 

0.18 U 

0.045 U 

0.045 U 

0.045 U 

0.045 U 

0.045 U 

0.045 U 

0.045 UJ 

0.18 U 

0.18 U 

0.18 U 

R 

0.045 U 

0,18 U 

0,045 U 

0,045 U 

0,045 U 

0,045 U 

0,045 U 

0,045 U 

0,045 U 

0,045 U 

0,045 U 

0,045 U 

0,045 U 

0.045 U 

0.045 U 

CRA UiSWT (R) 
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VERIFIOVTION SAMPLING AN ALYHCAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET L,\NDFILL CERTinCATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSFnP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

Direct 

Contact 

VS-0S3 
SO-056393-010311-RP-083 

i /3A0n 

VS-0S4 

SO-056393-010411-RP-0S4 

1/4A011 

VS-085 
SO-056393-010411-RP-0S5 

i / 4 A o n 

VS-087 VS-089 VS-089 
SO-056393-010511-RP-087 SO-056393-0W6U-RP-089 SO-056393-010611-RP-090 

1/5A0U 1/6A011 1/6A011 
Duplicate 

1,1-Dichloropropene 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

Hexachlorobutadiene 

2-Hexanone 

Isopropyl benzene 

4-Methyl-2-pontanone (Methyl isobut>'l ketone) (MIBK) 
Methylene chloride 
Naphthalene 
N-Propylbenzene 
2-Phenylbutane (s(?c-But\'lbenzene) 
Stv'rene 

tert-But\'lbenzene 

1,1,2,2-Tetrachloroothane 

1,1,1,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 

1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
1,1,1-Trichloroelhane 
1,1,:^-Trichloroothane 
Tricbloroethene 

Trichlorofluoromethane (CFC-11) 

1,2,3-Trichloropropane 
1,2,4-Trinielhyll)enzene 

1,3,5-Trimethylbenzene 

Vinvl chloride 

o-Xylene 

m&p-Xylenos 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

-

-
140 

100 

2500 

390 
2700 

1300 

16000 
2500 

2500 

400 
2500 

53 
440 

88 

250 
990 

460 
180 

500 

560 
830 

110 
94 

3.8 

150 

0.079 U 

0.079 U 
0.079 U 

0.079 U 

0.32 U 

3.2 U 
0.32 U 

R 

0.32 U 
0.32 U 

0.32 U 

0.32 U 
0.079 U 

0.32 U 
0.079 U 
0.079 U 

0.079 U 

0.022] 

0.32 U 
0.32 U 

0.079 U 

0.079 U 
0.079 U 

0.079 U 
0.079 U 

0.32 U 

0.32 U 
0.079 U 

0.079 U 
0.079 U 

0.079 U 
0.079 U 
0.079 U 
0.079 U 
0.32 U 
3.2 U 

0.32 U 

R 
0.32 U 
0.32 U 
0.32 U 
0.32 U 
0.079 U 
0.32 U 
0.079 U 
0.079 U 
0.079 U 
0.019] 
0.32 U 
0.32 U 
0.079 U 
0.079 U 
0.079 U 
0.079 U 
0.079 U 
0.32 U 
0.32 U 
0.079 U 
0.079 U 
0.079 U 

0.096 U 
0.096 U 
0.096 U 
0.096 U 
0.39 U 
3.9 U 

0.39 U 

R 
0.038] 
0.39 U 
0.39 U 
0.39 U 

0.096 U 
0.39 U 

0.096 U 
0.096 U 
0.096 U 
0.029] 
0.39 U 
0.39 U 

0.096 U 
0.096 U 
0.096 U 
0.096 U 
0.096 U 
0.39 U 
0.39 U 
0.096 U 
0.096 U 
0.096 U 

0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.27 U 

R 
0,27 U 

R 
0,073] 
0,27 U 
0,27 U 
0,27 U 

0.067 U 
0.27 U 
0.067 U 
0.067 U 
0.067 U 
0.029 J 
0.27 U 
0.27 U 
0.067 U 
0.067 U 
0.067 U 
0,067 U 
0.067 U 
0.27 U 
0.27 U 
0.067 U 
0.067 U 
0.067 U 

0.048 U 
0.048 U 
0.048 U 
0.048 U 
0,19 U 

R 
0,19 U 

R 
0.18] 
0.19 U 
0.19 U 
0.19 U 

0.048 U 
0.19 U 

0.048 U 
0.048 U 
0.048 U 
0.036] 
0,19 U 
0,19 U 

0.048 U 
0.048 U 
0.048 U 
0.048 U 
0.048 U 
0.19U 
0.19 U 

0.048 U 
0.048 U 
0.048 U 

0.045 U 
0.045 U 
0.045 U 
0.045 U 
0.18 U 

R 
0.18 U 

R 
0.030] 
0.18 U 
0.18 U 
0.18 U 
0.045 U 
0.18 U 
0.045 U 
0.045 U 
0,045 U 
0,012 J 
0,18 U 
0,18 U 
0.045 U 
0.045 U 
0.045 U 
0.045 U 
0.045 U 
0.18 U 
0.18 U 
0.045 U 
0.045 U 
0.045 U 

Notes: 
U - Not present at or above the associated value. 

] - Estimated concsnbation. 

U] - Estimated reporting limit, 

R- Rejected as noted in data validation memorandum 

provided in Appendix E, 

(a) Cleanup criteria identified by MDEQ RRD Op Memo 

No, 1, updated 3/25/2011, pursuant to 1994 PA 451 as 
amended. 
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VERIFICATION SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET Ij\NDFILL CERTinCATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

Direct 

Contact 

VS-091 

SO-056393-010711-RP-091 
1/7A011 

VS-092 

SO-056393-0107n-RP-092 
1/7/2011 

VS-093 

SO-056393-011011-RP-093 
1/10/201] 

VS-094 

SO-056393-M10n-RP-0.94 

lAOAon 

VS-095 

SO-056393-0n011-RP-095 

lAOAOll 

VS-096 

SO-056393-011011-RP-096 

lAOAOll 

PCBs 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Total PCBs 

(PCB-1016) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(PCB-1248) 
(PCB-1254) 
(PCB-1260) 

Volatile Organic Componnds 
Acetone 

Benzene 

Bromobenzene 
Bromodichloromethane 
Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) (MEK) 
N-But\'lhenzene 

Carbon disulfide 

Carbon tetrachloride 
Cblorobenzene 

Chlorobromomethane 

Chloroethane 
Chloroform (Trichloromethane) 
Chloromethane (Methyl chloride) 

2-Chlorotoluene 

4-Chlorotoluene 
Cymene (p-Isopropyltoluene) 

1,2-Dibronio-3-chloropropane (DBCP) 

Dibromochloromethane 

1,2-Dibromoethane (Ethylene dibromide) 

Dibromomethane 

1,2-Dichlorobenzene 
1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Dichlorodifluoromethane (CFC-12) 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethene 

cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 

1,3-Dichloropropane 
Volatile Organic Compounds - Continued 

1,2-Dichloropropane 

2,2-Dichloropropane 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

-

-
-

-
4 

23000 

180 
540 

110 
820 
320 

27000 

2500 

280 
96 

260 

950 

1200 
1100 

500 

1.2 

110 
0.092 

2000 
210 

170 

400 
1000 

890 
91 

200 

640 
1400 

140 

0.0071 U 

0.015 U 
0.0071 U 

0.0071 U 

0.0071 U 

0.058 
0.0071 U 

0.058 

R 
0.048 U 

0.20 U 
0.048 U 

0,048 U 
0.048 U 

R 

0.20 U 
0.048 U 

0.048 U 
0.048 U 

0.048 U 

0.048 U 
0.048 U 

0.048 U] 
0.20 U 

0.20 U 
0.20 U 

R 

0.048 U 

0.20 U 

0,048 U 

0,048 U 

0,048 U 

0,048 U 

0,048 U 

0,048 U 

0.048 U 

0.048 U 

0.048 U 
0.048 U 

0.048 U 

0,048 U 
0.048 U 

0.0069 U 

0.014 U 

0.0069 U 

0.0069 U 

0.0069 U 

0.0069 U 

0.0069 U 

ND 

R 
0.050 U 
0.20 U 
0.050 U 
0.050 U 
0.050 U 

R 
0.20 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 UJ 
0.20 U 
0.20 U 
0.20 U 

R 
0,050 U 
0,20 U 
0,050 U 
0,050 U 
0,050 U 
0,050 U 
0,050 U 
0,050 U 
0,050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 

0.050 U 
0.050 U 

0.0069 U 

0.014 U 

0.0069 U 

0.0069 U 

0.0069 U 

0.0074 

0.0069 U 

0.0074 

R 
0.049 U 
0.20 U 
0.049 U 
0.049 U 
0.049 U 

R 
0,20 U 
0,049 U 
0,049 U 
0,049 U 
0,049 U 
0,049 U 
0,049 U 
0,049 U 
0,20 U 
0,20 U 
0,20 U 
0,20 U 

0,049 U 
0.20 U 

0.049 U 
0.049 U 
0.049 U 
0,049 U 
0,049 U 
0,049 U 
0,049 U 
0,049 U 
0,049 U 
0,049 U 
0,049 U 

0.049 U 
0.049 U 

0.007 U 
0.014 U 
0.007 U 
0.007 U 
0.007 U 

0.19 
0.007 U 

0.19 

R 

0.052 U 
0.21 U 

0.052 U 
0.052 U 
0.052 U 

R 
0.21 U 

0.052 U 
0.052 U 
0.052 U 
0.052 U 
0.052 U 
0.052 U 
0.052 U 
0.21 U 
0.21 U 
0.21 U 
0.21 U 
0.052 U 
0.21 U 
0,052 U 
0,052 U 
0,052 U 
0,052 U 
0,052 U 
0,052 U 
0,052 U 
0.052 U 
0.052 U 
0.052 U 
0.052 U 

0.052 U 

0.052 U 

0.007 U 
0.014 U 
0.007 U 
0.007 U 
0.007 U 

0,01 
0,007 U 

0,01 

R 

0.049 U 
0.20 U 

0.O49U 
0.049 U 
0.O49U 

R 
0.20 U 

0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 

0.049 U 
0.20 U 

0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0,049 U 
0,049 U 
0,049 U 
0,049 U 

0,049 U 
0,049 U 

0.037 U 

0.073 U 
0.037 U 

0.037 U 

0.037 U 

0.4 
0.037 U 

0,4 

R 

0,051 U 
0,21 U 

0.051 U 
0.051 U 
0.051 U 

R 

0.21 U 

0.051 U 
0.051 U 

0.051 U 
0.051 U 

0.051 U 

0.051 U 

0.051 U 
0.21 U 
0.21 U 

0.21 U 

0.21 U 

0.051 U 

0.21 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 
0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 
0.051 U 

0.051 U 

0.051 U 
0.051 U 

CRA0561<(?(H) 
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VERIFICATION SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY LOO\TIONS 
12TH STREET LANDFILL CERTinCATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Tijpe 

Direct 

Contact 

VS-091 
SO-056393-010711-RP-091 

lAAon 

VS-092 

SO-056393-0W7n-RP-092 

lAAOll 

VS-093 

SO-056393-011011-RP-093 

lAOAOll 

VS-094 

SO-056393-0110n-RP-094 

lAOAOll 

VS-095 

SO-056393-011011-RP-095 

lAOAon 

VS-096 
SO-056393-011011 •RP-096 

lAOAOll 

1,1-Dichloropropene 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 
Hexachlorobutadiene 

2-Hexanone 

Isopropyl benzene 
4-Methvl-2-pentanone (Methyl isobut\M ketone) (MIBK) 
Methylene chloride 
Naphthalene 

N-Propylbenzene 

2-Phenylbutane (sec-Butylbenzene) 
St\Tene 

tert-Butylbenzene 
1,1,2,2-Tetrachloroethano 

1,1,1,2-Tetrachloroethane 

Tetrachloroethene 
Toluene 
1,2,4-Trichlorobenzene 

1,2,3-Tricbloro benzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Tricbloroethene 

Trichlorofluoromethane (CFC-11) 

1,2,3-Trichloropropane 
1,2,4-Trimethvlbenzene 

1,3,5-Trimetbvlbenzene 
Vinyl chloride 

o-Xvlene 

m&:p-Xylenes 

mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

-

-
140 

100 

2500 

390 
2700 

1300 
16000 

2500 

2500 

400 
' 2500 

53 

440 

88 
250 

990 

460 
180 

500 

560 
830 

110 
94 

3.8 

150 

0.048 U 

0.048 U 

0.048 U 

0,048 U 
0.20 U 

R 

0.20 U 
R 

0.024 J 

0.0096 J 

0.20 U 

0.20 U 
0.048 U 

0.20 U 
0.048 U 

0.048 U 

0.048 U 
0.048 U 

0.20 U 
0.20 U 

0.048 U 
0.048 U 

0.048 U 

0,048 U 
0,048 U 

0,20 U 
0,20 U 

0,048 U 

0,048 U 

0.048 U 

0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.20 U 

R 
0.20 U 

R 
0.029 J 
0.20 U 
0.20 U 
0.20 U 
0.050 U 
0,20 U 
0,050 U 
0,050 U 
0,050 U 
0,050 U 
0,20 U 
0,20 U 
0,050 U 
0,050 U 
0.050 U 
0.050 U 
0.050 U 
0.20 U 
0.20 U 
0.050 U 
0.050 U 
0.050 U 

0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.20 U 
2,0 U 

0,20 U 

R 
0.027 ] 
0,20 U 
0,20 U 
0,20 U 

0,049 U 
0,20 U 

0,049 U 
0.049 U 
0.049 U 
0.049 U 
0.20 U 
0.20 U 

0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.20 U 
0.20 U 
0.049 U 
0.049 U 
0.049 U 

0.052 U 
0.052 U 
0.052 U 
0.052 U 
0.21 U 
2.1 U 

0.21 U 

R 
0.033 J 
0,21 U 
0.21 U 
0.21 U 

0.052 U 
0.21 U 

0.052 U 
0.052 U 
0.052 U 
0.052 U 
0.21 U 
0.21 U 
0.052 U 
0.052 U 
0.052 U 
0.052 U 
0.052 U 
0.21 U 
0.21 U 

0.052 U 
0.052 U 
0.052 U 

0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.20 U 
2.0 U 
0.20 U 

R 
0.029 J 
0.20 U 
0.20 U 
0.20 U 

0.049 U 
0.20 U 
0.049 U 
0,049 U 
0,049 U 
0.049 U 
0.20 U 
0.20 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.20 U 
0.20 U 

0.049 U 
0.049 U 
0.049 U 

0.051 U 
0.051 U 
0.051 U 
0.051 U 
0.21 U 
2.1 U 

0.21 U 

R 
0.030 J 
0.21 U 
0.21 U 
0.21 U 
0.051 U 
0.21 U 

0.051 U 
0.051 U 
0.051 U 
0.051 U 
0.21 U 
0.21 U 

0.051 U 
0.051 U 
0.051 U 
0.051 U 
0.051 U 
0.21 U 
0.21 U 
0,051 U 
0,051 U 
0,051 U 

Notes: 

U - Not present at or above the associated value, 
J - Estimated concentration, 

UJ- Estimated reporting limit, 
R - Rejected as noted in data validation memorandum 
provided in Appendix E, 

(a) Cleanup criteria identified by MDEQ RRD Op Memo 

No, 1, updated 3/25/2011, pursuant to 1994 PA 451 as 
antended. 
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VERIFICATION SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTV LOCATIONS 
12TH STREET LANDFILL CERTinCATION OF COMPLETION OF OU-J RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

Direct 

Contact 

VS-097 

SO-056393-O11111-RP-097 

1AV2011 

VS-098 

SO-056393-011111-RP-098 

1/1V2011 

VS-099 

SO-056393-011111-RP-099 

ifliAon 

VS-100 

SO-056393-Olllll-RP-lOO 

lAVlOl l 

VS-101 

SO-056393-011311-BW-101 

iA3Aon 

VS-101 
SO-056393-011311-BW-101 

iA3/2on 
Duplicate 

PCBs 

Aroclor-1016 

.Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Total PCBs 

(PCB-1016) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(PCB-1248) 
(PCB-1254) 
(PCB-1260) 

Volatile Organic Coiupounds 

Acetone 

Benzene 
Bromobenzene 

Bromodichloromethane 
Bromoform 

Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 

N-But)d benzene 

Carbon disulfide 
Carbon tetrachloride 

Cblorobenzene 

Chlorobromomelhane 

Chloroethane 

Chloroform (Trichloromethane) 

Chloromethane (Methyl chloride) 
2-Chlorotoluene 
4-Chlorololuene 

Cymene (p-Isopropyltoluene) 

l,2-Dibromo-3-chloropropane (DBCP) 

Dibromochloromethane 

1,2-Dibromoethane (Ethylene dibromide) 
Dibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorol>enzene 
Dichlorodifluoromethane (CFC-12) 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1 -Dichloroethene 

cis-1,2-Dichloroethene 
trans-1,2-Dichloroetbene 

1,3-Dichloropropane 
Volatile Organic Componnds - Continued 
1,2-Dichloropropane 

2,2-Dichloropropane 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

-
-

-
-
-

4 

23000 

180 

540 
110 

820 
320 

27000 

2500 
280 

96 
260 

950 

1200 
1100 

500 

1.2 

110 
0.092 

2000 

210 

170 

400 
1000 

890 

91 

200 

640 
1400 

140 

-

0.0072 U 

0.015 U 
0.0072 U 

0.0072 U 

0.0072 U 

0.013 

0.0072 U 

0.013 

R 

0.059 U 
0.24 U 

0.059 U 
0.059 U 

0.059 U 
R 

0.24 U 

0.059 U 
0.059 U 

0.059 U 
0.059 U 

0.059 U 

0.059 U 

0.059 U 
0.24 U 

0.24 U 

0.24 U 

0.24 U 
0.059 U 

0.24 U 

0.059 U 

0.059 U 

0.059 U 

0.059 U 

0.059 U 

0.059 U 
0,059 U 

0,059 U 

0.059 U 
0.059 U 
0.059 U 

0.059 U 
0.059 U 

0.007 U 
0.014 U 
0.007 U 
0.007 U 
0.007 U 

0.011 
0.007 U 

0.011 

R 
0,051 U 
0,21 U 
0.051 U 
0.051 U 
0.051 U 

R 
0.21 U 
0.051 U 
0.051 U 
0.051 U 
0.051 U 
0.051 U 
0.051 U 
0.051 U 
0.21 U 
0.21 U 
0.21 U 
0.21 U 
0.051 U 
0.21 U 
0.051 U 
0.051 U 
0.051 U 

. 0.051 U 
0.051 U 
0.051 U 
0,051 U 
0,051 U 
0,051 U 
0,051 U 
0,051 U 

0.051 U 
0.051 U 

0.0071 U 

0.015 U 

0.0071 U 

0.0071 U 

0.0071 U 

0.0025 J 

0.0071 U 

0.0025 

R 
0.045 U 
0.18 U 
0.045 U 
0.045 U 
0.045 U 

R 
0.18 U 
0.045 U 
0.045 U 
0.045 U 
0.045 U 
0,045 U 
0.045 U 
0,045 U 
0.18 U 
0.18 U 
0.18 U 
0.18 U 
0.045 U 
0.18 U 
0.045 U 
0.045 U 
0.045 U 
0.045 U 
0.045 U 
0.045 U 
0.045 U 
0,045 U 
0,045 U 
0,045 U 
0,045 U 

0,045 U 

0.045 U 

0.0069 U 

0.014 U 

0.0069 U 

0.0069 U 

0.0041 J 

0.0069 U 

0,0021 J 

0,0062 J 

R 
0,048 U 
0,20 U 
0,048 U 
0,048 U 
0,048 U 

R 
0,20 U 
0,048 U 
0,048 U 
0,048 U 
0,048 U 
0,048 U 
0,048 U 
0,048 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 
0.048 U 
0.20 U 
0,048 U 
0.048 U 
0.048 U 
0.048 U 
0,048 U 
0,048 U 
0,048 U 
0,048 U 
0,048 U 
0.048 U 
0.048 U 

0.048 U 
0.048 U 

0.0067 U 

0.014 U 

0.0067 U 

0.0067 U 

0.0067 U 

0.0067 U 

0.0067 U 

ND 

R 
0.050 U 
0.20 U 
0.050 U 
0.050 U 
0.050 U 

R 
0.20 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.20 U 
0.20 U 
0.20 U 

R 
0.050 U 
0.20 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 

0.050 U 
0.050 U 

0.0068 U 

0.014 U 

0,0068 U 

0.0068 U 

0.0068 U 

0.0068 U 

0.0068 U 

ND 

R 
0.050 U 
0.20 U 
0.050 U 
0.050 U 
0.050 U 

R 
0.20 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.20 U 
0.20 U 
0.20 U 

R 
0.050 U 
0.20 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 
0.050 U 

0.050 U 
0.050 U 

CRA 0561<).^ (?,) 
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VERIFICATION SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTinCATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Locntion 
Sample Identification 
Sample Date 
Sample Type 

1,1-Dichloropropene 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 

Ethyllienzene 
Hexachlorobu tad iene 

2-Hexanone 

Isopropyl benzene 
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) 

Methylene chloride 

Naphthalene 

N-Propylbenzene 

2-Phenylbutane (sec-But\lbenzene) 
Styrene 

tert-Butvlbenzene 
1,1,2,2-Tetrachloroethane 

1,1,1,2-Tetrachloroethane 

Tetrachloroethene 
Toluene 

1,2,4-Trichlorobenzene 
1,2,3-Tricliloro benzene 
1,1,1 -Trichloroetha ne 
1,1,2-Trichloroetha ne 

Tricbloroethene 

Trichlorofluoromethane (CFC-11) 
1,2,3-Trichloropropane 
1,2,4-TrimethyllTenzene 

1,3,5-TrimethyllTenzene 

Vinyl chloride 

o-Xylene 

m&p-Xylenes 

Units 

VS-097 VS-09S 
Direct SO-056393-0inn-RP-097 SO-056393-011111-IW-098 

Contact l A l A O n lA lAOl l 

0,051 U 
0,051 U 
0.051 U 
0.051 U 
0.21 U 
2.1 U 

0.21 U 

R 
0,032] 
0,21 U 
0,21 U 
0,21 U 
0,051 U 
0,21 U 
0,051 U 
0.051 U 
0.051 U 
0.051 U 
0.21 U 
0.21 U 
0.051 U 
0.051 U 
0.051 U 
0.051 U 
0.051 U 
0.21 U 
0.21 U 
0.051 U 
0.051 U 
0.051 U 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

140 

100 

2500 

390 
2700 

1300 

16000 

2500 
2500 

400 
2500 

53 

440 
88 

250 

990 

-
460 

180 

500 
560 

830 
110 

94 

3,8 

150 

0.059 U 

0.059 U 

0.059 U 

0.059 U 
0.24 U 

2.4 U 

0.24 U 
R 

0.040] 
0.24 U 

0.24 U 

0.24 U 
0.059 U 

0.24 U 
0.059 U 

0.059 U 

0.059 U 
0.059 U 

0.24 U 

0.24 U 
0.059 U 

0.059 U 

0.059 U 

0.059 U 
0.059 U 

0,24 U 
0,24 U 

0,059 U 

0,059 U 

0.059 U 

VS-099 
SO-0563-93-01im-RP-099 

I/I 1/2011 

0.045 U 

0.045 U 

0.045 U 

0.045 U 
0.18 U 

1.8 U 

0,18 U 

R 
0,037] 

0,18 U 

0,18 U 

0,18 U 
0,045 U 

0,18 U 
0,045 U 

0,045 U 

0,045 U 
0.045 U 

0.18 U 

0.18 U 
0.045 U 

0.045 U 

0.045 U 

0.045 U 
0.045 U 

0.18 U 
0.18 U 

0.045 U 

0.045 U 

0.045 U 

VS-100 
SO-056393-OIllll-RP-lOO 

lA lAOl l 

0.048 U 

0,048 U 
0,048 U 

0,048 U 

0.20 U 

2.0 U 

0.20 U 

R 
0.034] 

0.20 U 
0.20 U 

0.20 U 
0.048 U 

0.20 U 
0.048 U 

0.048 U 

0.048 U 

0.048 U 
0.20 U 

0.20 U 
0.048 U 

0.048 U 

0.048 U 

0.048 U 
0.048 U 

0.20 U 
0.20 U 

0.048 U 

0.048 U 

0.048 U 

VS-IOI 

SO-056393-0n3n-BW-101 

1A3A011 

0.050 U 

0.050 U 
0.050 U 

0.050 U 

0.20 U 

R 

0.20 U 

R 
0.028 ] 

0.20 U 
0.20 U 

0.20 U 
0.050 U 

0.20 U 
0.050 U 

0.050 U 

0.050 U 

0.050 U 
0.20 U 

0.20 U 
0.050 U 

0.050 U 

0.050 U 

0.050 U 
0.050 U 

0.20 U 
0.20 U 

0.050 U 

0.050 U 

0.050 U 

VS-101 
SO-056393-0n3n-BW-102 

1/13/2011 
Dnplicate 

0.050 U 

0.050 U 

0.050 U 

0.050 U 
0.20 U 

R 

0.20 U 

R 
0.024 ] 

0.20 U 

0.20 U 
0.20 U 

0.050 U 
0.20 U 

0.050 U 
0.050 U 

0.050 U 

0.050 U 
0.20 U 

0.20 U 

0.050 U 
0.050 U 

0.050 U 

0.050 U 
0.050 U 

0.20 U 

0.20 U 
0.050 U 

0.050 U 
0.050 U 

Notes: 

U - Not present at or above the associated value. 
J - Estimated concentration. 

UJ- Estimated reporting limit. 
R - Rejected as noted in data validation memorandum 
provided in Appendix E. 

(a) Cleanup criteria identified bv MDEQ RRD Op Memo 

No. 1, updated 3/25/2011, pursuant to 1994 PA 451 as 
amended. 
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VERinCATION SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY LOC/VTIONS 
12TH STREET LANDFILL C E R T i n O \ T I O N OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Smnple Date 
Sample Type 

Direct 

Contact 

VS-103 

SO-056393-M1311 -B W-103 
1A3/2011 

VS-104 

SO-056393-011311-BW-104 

1A3A011 

VS-105 
SO-056393-011311-BW-105 

1A3A011 

VS-106 
SO-056393-011411-BW-106 

1/14/2011 

VS-107 

SO-056393-011411-BW-107 

1A4A011 

VS-108 
SO-056393-011411-BW-108 

1/14/2011 

PCBs 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Total PCBs 

(PCB-1016) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(PCB-1248) 
(PCB-1254) 
(PCB-1260) 

Volatile Organic Compounds 
Acetone 

Benzene 

Bromobenzene 
Bromodichloromethane 
Bromoform 

Bromomethane (Methvl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 

N-ButvUtenzene 

Carbon disulfide 
Carbon tetrachloride 

Cblorobenzene 
Chlorobromomethane 
Chloroethane 

Chloroform (Trichloromethane) 

Chloromethane (Methyl chloride) 

2-Chlorotoluene 
4-Chlorotoluene 

Cymene (p-Isopropvltoluene) 

1,2-Dibromo-3-cbloropropane (DBCP) 

Dibromochloromethane 

1,2-Dibromoethane (Ethylene dibromide) 

Dibromomethane 
1,2-Dicblorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorohenzene 

Dichlorodifluoromethane (CFC-12) 

1,1-Dichloroethane 

1,2-Dicliloroethane 

1,1-Dichloroethene 

cis-1,2-Dichloroethene 
trans-1,2-Dichloroetliene 

1,3-Dichloropropane 
Volatile Organic Componnds - Continued 

1,2-Dichloropropane 
2,2-Dichloropropano 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

-

-
-

-
4 

23000 

180 
540 
110 

820 
320 

27000 

2500 

280 
96 

260 

950 

1200 

1100 
500 

-
1.2 

110 
0.092 

2000 

210 

170 

400 

1000 

890 
91 

200 

640 

1400 

-
140 

-

0.0068 U 

0.014 U 

0.0068 U 

0.0068 U 

0.0068 U 

0.0068 U 
0.0068 U 

ND 

R 
0.051 U 
0.21 U 

0.051 U 

0.051 U-
0.051 U 

R 

0.21 U 
0.051 U 

0.051 U 
0.051 U 

0.051 U 

0.051 U 
0.051 U 

0.051 U 

0.21 U 

0.21 U 
0.21 U 

R 
0.051 U 

0.21 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 
0.051 U 

0.051 U 

0.051 U 
0.051 U 

0.0071 U 

0.015 U 
0.0071 U 

0.0071 U 

0.0071 U 

0.0071 U 
0.0071 U 

ND 

R 

0.061 U 

0.25 U 
0.061 U 
0.061 U 

0.061 U 

R 
0.25 U 

0.061 U 
0.061 U 

0.061 U 
0.061 U 

0.061 U 

0.061 U 

0.061 U 

0.25 U 
0.25 U 

0.25 U 

R 

0.061 U 

0.25 U 
0.061 U 

0.061 U 

0.061 U 

0.061 U 
0.061 U 

0.061 U 
0.061 U 

0.061 U 

0.061 U 

0.061 U 
0.061 U 

0.061 U 
0.061 U 

0.064 U 
0.13 U 

0.064 U 
0.064 U 

1.3 
0.064 U 
0.064 U 

1.3 

R 
0.061 U 
0.25 U 
0.061 U 
0.061 U 
0.061 U 

R 
0.25 U 

0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.25 U 
0.25 U 
0.25 U 

R 
0.061 U 
0.25 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 

0.061 U 
0.061 U 

0.0072 U 

0.015 U 

0.0072 U 

0.0072 U 

0.0072 U 

0.0027] 

0.0072 U 

0.0027 ] 

R 
0.088 U 
0.35 U 
0.088 U 
0.088 U 
0.088 U 

R 
0.35 U 
0.088 U 

0.088 U 
0.35 U 
0.35 U 
0.35 U 

R 
0.088 U 
0.35 U 
0.088 U 
0.088 U 
0.088 U 
0.088 U 
0.088 U 
0.088 U 
0.088 U 
0.088 U 
0.088 U 
0.088 U 
0.088 U 

0.0064 U 
0.013 U 

0.0064 U 
0.0064 U 
0.0064 U 

0.013 
0.0064 U 

0.013 

0.069 U 
0.28 U 

0.069 U 
0.069 U 
0.069 U 

R 
0.28 U 
0.069 U 
0.069 U 
0.069 U 
0.069 U 
0.069 U 
0.069 U 
0.069 U 
0.28 U 
0.28 U 
0.28 U 

R 
0.069 U 
0.28 U 
0.069 U 
0.069 U 
0.069 U 
0.069 U 
0.069 U 
0.069 U 
0.069 U 
0.069 U 
0.069 U 
0.069 U 
0.069 U 

0.069 U 
0.069 U 

0.0065 U 

0.013 U 

0.0065 U 

0.0065 U 

0.0065 U 

0.0065 U 

0.0065 U 

ND 

R 
0.072 U 
0.29 U 
0.072 U 
0.072 U 
0.072 U 

R 
0.29 U 
0.072 U 
0.072 U 
0.072 U 
0.072 U 
0.072 U 
0.072 U 
0.072 U 
0.29 U 
0.29 U 
0.29 U 

R 
0.072 U 
0.29 U 

0.072 U 
0.072 U 
0.072 U 
0.072 U 
0.072 U 
0.072 U 
0.072 U 
0.072 U 
0.072 U 
0.072 U 
0.072 U 

0.072 U 
0.072 U 

CRA 056393 (R) 



TABLE 4.4 Page 32 of 34 

VERIFIOVTION SAMPLING ANALYTIOVL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY LOO\TIONS 
1 2 r a STREET b \ N D F l L L C E R T i n O \ T I O N OF COMPLETION OF OU-J RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

Direct 

Contact 

VS-103 

SO-056393-011311-BW-103 

iA3A0n 

VS-104 

SO-056393-011311-BW-104 

1A3A011 

VS-105 
SO-056393-011311-BW-105 

1A3A011 

VS-106 
SO-056393-011411-BW-106 

IA4A0U 

VS-107 

SO-056393-0U411-BW-107 

1A4A011 

VS-108 

SO-056393-M2411-BW-108 

1A4A011 

1,1-Dichloropropene 
cis-1,3-Dichloropropene 

tra ns-1,3-Dicliloropropene 

Ethylbenzene 
Hexachlorobutadiene 

2-Hexanone 

Isopropvl benzene 

4-Mothyl-2-pentanone (Methyl isobut}'l ketone) (MIBK) 

Methylene chloride 
Naphthalene 

N-Propylbenzene 

2-Phenvlbutane (sec-But\'lbenzene) 
Styrene 

tert-Butylbenzene 
1,1,2,2-Tetrachloroethane 
1,1,1,2-Tetrachloroethane 

Tetrachloroethene 
Toluene 

1,2,4-Trichloroben7,ene 

1,2,3-Trichlorobenzene 
1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Tricbloroethene 

Trichlorofluoromethane (CFC-11) 
1,2,3-Trichloropropane 

1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 

Vinyl chloride 

o-Xylene 

m&p-Xylenes 

mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

-
-
-

140 
100 

2500 

,390 
2700 

1300 
16000 

2500 

2500 
400 

2500 
53 

440 
88 

250 

990 

460 

180 

500 

560 
830 

110 
94 

3.8 

150 

-

0.051 U 

0.051 U 

0.051 U 

0.051 U 
0.21 U 

R 
0.21 U 

R 

0.020] 
0.21 U 
0.21 U 

0.21 U 

0.051 U 
0.21 U 

0.051 U 
0.051 U 

0.051 U 

0.051 U 
0.21 U 

0.21 U 
0.051 U 

0.051 U 

0.051 U 
0.051 U 

0.051 U 
0.21 U 

0.21 U 

0.051 U 

0.051 U 

0.051 U 

0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.25 U 

R 
0.25 U 

R 
0.022] 
0.25 U 
0.25 U 
0.25 U 

0.061 U 
0.25 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.25 U 
0.25 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.25 U 
0.25 U 
0.061 U 
0.061 U 
0.061 U 

0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.25 U 

R 
0.25 U 

R 
0.25 U 
0.25 U 
0.25 U 
0.25 U 

0.061 U 
0.25 U 

0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.25 U 
0.25 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.061 U 
0.25 U 
0.25 U 

0.061 U 
0.061 U 
0.061 U 

0.088 U 
0.088 U 
0.088 U 
0.088 U 
0.35 U 

R 
0.35 U 

R 
0.044 J 
0.35 U 
0.35 U 
0.35 U 
0.088 U 
0.35 U 

0,088 U 
0,088 U 
0,088 U 
0,088 U 
0,35 U 
0,35 U 
0.088 U 
0.088 U 
0.088 U 
0.088 U 
0.088 U 
0.35 U 
0.35 U 

0.088 U 
0.088 U 
0.088 U 

0.069 U 
0.069 U 
0.069 U 
0.069 U 
0.28 U 

R 
0.28 U 

R 
0.040] 
0.28 U 
0.28 U 
0.28 U 

0.069 U 
0.28 U 

0.069 U 
0.069 U 
0.069 U 
0,069 U 
0,28 U 
0.28 U 
0.069 U 
0.069 U 
0.069 U 
0.069 U 
0.069 U 
0.28 U 
0.28 U 

0.069 U 
0.069 U 
0.069 U 

0.072 U 
0.072 U 
0.072 U 
0.072 U 
0.29 U 

R 
0.29 U 

R 
0.045] 
0.29 U 
0,29 U 
0.29 U 
0.072 U 
0.29 U 
0.072 U 
0.072 U 
0.072 U 
0.072 U 
0.29 U 
0.29 U 
0.072 U 
0.072 U 
0.072 U 
0.072 U 
0.072 U 
0.29 U 
0.29 U 

0.072 U 
0.072 U 
0.072 U 

Notes: 

U - Not present at or above the associated value. 

] - EsHmated concentration. 

UJ-Estimated reporring limit. 
R - Rejected as noted in data validation memorandum 
provided in Appendix E. 

(a) Cleanup criteria identified by MDEQ RRD Op Memo 

No . l , updated 3/25/2011, pursuant to 1994 PA451 as 
amended. 

CRA 05639.3 (8) 
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Sample Location 
Sample Identification 
Sample Date 
Sample Type 

VCRinCATION SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET L^NDHLL CERTIFICATION OF COMPLETION OF O U ^ RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Units 

VS-109 VS-111 
Direct SO-056393-011811-EV-109 SO-056393-011811-EV-111 

Contact lASAOll 1A8/2011 

VS-112 

SO-056393-011811-EV-112 

1A8A011 

VS-113 
SO-056393-011811-EV-113 

1A8A011 

VS-114 

SO-056393-011811-EV-114 

1A8/2011 

PCBs 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 

Aroclor-1248 
Aroctor-1254 

Aroclor-1260 

Total PCBs 

(PCB-1016) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(PCB-1248) 
(PCB-1254) 
(PCB-1260) 

Volatile Organic Compounds 
Acetone 

Benzene 
Bromobenzene 
Bromodichloromethane 
Bromoform 

Bromomethane (Methyl bromide) 
2-Butanone (Methyl elhyl ketone) (MEK) 

N-Butvlbenzene 

Carbon disulfide 
Carbon tetrachloride 

Cblorobenzene 
Chlorobromomethane 

Chloroethane 

Chloroform (Trichloromethane) 
Chloromethane (Methyl chloride) 

2-Chlorotoluene 

4-Chlorotoluene 
Cymene (p-Isopropyltoluene) 

1,2-Dibromo-3-chloropropane (DBCP) 

Dibromochloromethane 
1,2-Dibromoethane (Ethylene dibromide) 

Dibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Dichlorodifluoromethane (CFC-12) 

1,1-Dichloroethane 
1,2-Dichloroethane 

1,1-Dichloroetbene 

cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 

1,3-Dichloropropane 

Volatile Organic Componnds - Continued 

1,2-Dichloropropane 
2,2-Dichloropropane 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

-
-
-
-
-
-

4 

23000 

180 
540 

110 
820 

320 

27000 
2500 

280 
96 

260 

-
950 

1200 
1100 

500 

1.2 

110 
0.092 

2000 
210 

170 

400 
1000 

890 
91 

200 

640 
1400 

140 

-

0.0056 U 

0.012 U 

0.0056 U 

0.0056 U 

0.0056 U 

0.073 
0.0056 U 

0.073 

R 

0.051 U 
0.21 U 

0.051 U 

0.051 U 
0.051 U 

R 

0.21 U 
0.051 U 

0.051 U 
0.051 U 

0.051 U 

0.051 U 
0.051 U 

0.051 U 
0.21 U 

0.21 U 
0.21 U 

0.21 U 

0.051 U 
0.21 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 

0.051 U 
0.051 U 

0.051 U 

0.051 U 
0.051 U 

0.0057 U 

0.012 U 

0.0057 U 

0.0057 U 

0.0057 U 

0.0057 U 

0.0057 U 

ND 

R 
0.049 U 
0.20 U 

0.049 U 
0.049 U 
0.049 U 

R 
0.20 U 

0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.20 U 
0.20 U 
0.20 U 
0.20 U 

0.049 U 
0.20 U 

0,049 U 
0,049 U 
0,049 U 
0,049 U 
0,049 U 
0,049 U 
0,049 U 
0.049 U 
0.049 U 
0.049 U 
0,049 U 

0.049 U 
0.049 U 

0,0055 U 

0.011 U 

0.0055 U 

0.0055 U 

0.0055 U 

0.0055 U 

0.0037] 

0.0037] 

R 
0.055 U 
0.22 U 

0.055 U 
0.055 U 
0.055 U 

R 
0.22 U 
0.055 U 
0.055 U 
0.055 U 
0.055 U 
0.055 U 
0.055 U 
0.055 U 
0.22 U 
0.22 U 
0.22 U 
0.22 U 

0.055 U 
0.22 U 

0.055 U 
0.055 U 
0.055 U 
0.055 U 
0.055 U 
0,055 U 
0,055 U 
0,055 U 
0,055 U 
0,055 U 
0,055 U 

0,055 U 

0,055 U 

0.03 U 

0.059 U 

0.03 U 

0,03 U 

0,03 U 

0,39 

0.03 U 

0.39 

R 
0.068 U 
0.28 U 

0.068 U 
0.068 U 
0.068 U 

R 
0.28 U 
0.068 U 
0.068 U 
0.068 U 
0,068 U 
0.068 U 
0.068 U 
0.068 U 
0.28 U 
0.28 U 
0.28 U 
0.28 U 

0.068 U 
0.28 U 

0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 

0.068 U 
0.068 U 

0.062 U 
0.13 U 

0.062 U 
0.062 U 
0.062 U 

2 
0.062 U 

R 
0.067 U 
0.27 U 

0.067 U 
0.067 U 
0.067 U 

R 
0.27 U 

0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.27 U 
0.27 U 
0.27 U 
0.27 U 

0.067 U 
0.27 U 

0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 

0.067 U 

0.067 U 
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VERIFICATION SAMPLING ANALYTICAL RESULTS-ADDITIONAL ASPHALT PLANT PROPERTY LOCATIONS 
12TH STREET LANDFILL CERTinCATION OF COMPLETION OF O U ^ R.A REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

Direct 
Contact 

VS-109 
SO-056393-011811-EV-109 

1A8A011 

VS-111 
SO-056393-011811-EV-111 

1A8A011 

VS-112 
SO-056393-011811-EV-111 

IflSAOll 

VS-113 
SO-056393-011S11-EV-113 

1A8A011 

VS-114 

SO-056393-011811-EV-114 
1/18/2011 

1,1-Dichloropropene 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 
Ethyllienzene 

Hexachlorobutadiene 

2-Hexanone 
Isopropyl benzene 

4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) 

Methylene chloride 
Naphthalene 

N-Propylbenzene 

2-Phenylbutane (sec-But\'lbenzene) 

SWrene 
tert-But)'lbenzene 

1,1,2,2-Tetrachloroethane 
1,1,1,2-Tetrach loroethane 

Tetrachloroethene 
Toluene 

1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

Tricbloroethene 

Trichlorofluoromethane (CFC-11) 
1,2,3-Trichloropropane 

1,2,4-Trimethylbenzene 

1,3,5-Triniethylbenzene 
Vinvl chloride 

o-Xvlene 

niifep-Xylenes 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

-

-
140 
100 

2500 

390 

2700 

1300 
16000 

2500 

2500 
400 

2500 
53 

440 

88 
250 

990 

460 
180 

500 

560 
830 

110 
94 

3.8 

150 

-

0.051 U 

0.051 U 

0.051 U 

0.051 U 
0.21 U 

2.1 U 

0,21 U 
R 

0,21 U 

0,21 U 
0,21 U 

0.21 U 

0.051 U 
0.21 U 

0.051 U 
0.051 U 

0.051 U 
0.051 U 

0.21 U 
0.21 U 

0.051 U 
0.051 U 

0.051 U 

0.051 U 
0.051 U 

0.21 U 

0.21 U 
0.051 U 

0.051 U 
0.051 U 

0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.20 U 
2.0 U 
0.20 U 

R 
0.20 U 
0.20 U 
0.20 U 
0.20 U 

0.049 U 
0.20 U 

0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.20 U 
0.20 U 

0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.049 U 
0.20 U 
0.20 U 

0,049 U 
0,049 U 
0,049 U 

0,055 U 
0,055 U 
0,055 U 
0,055 U 
0,22 U 
2,2 U 

0,22 U 

R 
0,22 U 
0,22 U 
0,22 U 
0,22 U 
0,055 U 
0,22 U 
0,055 U 
0,055 U 
0,055 U 
0,055 U 
0,22 U 
0.22 U 
0.055 U 
0.055 U 
0.055 U 
0.055 U 
0.055 U 
0.22 U 
0.22 U 
0.055 U 
0.055 U 
0.055 U 

0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.28 U 
2.8 U 

0.28 U 

R 
0.28 U 
0.28 U 
0.28 U 
0.28 U 

0.068 U 
0.28 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.28 U 
0.28 U 

0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.068 U 
0.28 U 
0.28 U 

0.068 U 
0.068 U 
0.068 U 

0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.27 U 
2.7 U 
0.27 U 

R 
0.27 U 
0.27 U 
0.27 U 
0.27 U 

0.067 U 
0.27 U 

0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.27 U 
0.27 U 

0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.067 U 
0.27 U 
0.27 U 

0.067 U 
0.067 U 
0.067 U 

Notes: 
U - Not present at or above the associated value. 

J - Estimated concentration. 

U] - Estimated reporbng limit. 
R - Rejected as noted in data validation memorandum 
provided in Appendix E. 

(a) Cleanup criteria identified by MDEQ RRD Op Memo 

No. 1, updated 3/25/2011, pursuant to 1994 PA 451 as 
amended. 
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CONSTRUCTION CONTRACTOR SUBMrTTAL LIST 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Specification Section Submittal Name 

02320 General Fill 
02072 Lmer 
02073 Geocomposite 
02072 Mid America Lining 
NA Valley City Environmental 
NA Cirj Of Plainvv-ell Water Renewal Plant 

02320 Select Granular Fill 
02377 Geotextile -12 oz 
02377 Geotextile - 8 ounce 

02072 Project Specific Liner Manufacturer Data 
02073 Project Specil'ic Geocomposite Manufactiirer Data 
02911 Engineered Soil / Wetland Mbc 
02072 biterlace Friction Testing 
02320 General Fill-Sieve #2 
02072 Geosyntlietic Testing - Liner 
02072 Manul'acturer Statement - Liner 
02320 General Fill-Sieve #3 
02320 General Fill - Sieve #4 
02320 General Fill - Sieve #5 

02923 Fertilizer 
02376 Erosion Control Blanket - Outside Landfill Swale 
02320 General Fill - Sieve *6 
02320 General FiU - Sieve #7 
02072 Proposed Panel Layout 
02072 Liner Forms 
02072 Liner Field Crew Experience Information 
02921 Seeding Plan 
02320 General Fill - Sieve #8 
02072 Calibration Cert for Field Tensiometer 
02320 Gas Venting Layer Sieve #1 
02320 Gas Venting Layer Sieve #2 
02320 Gas Venting Layer - Hydraulic Conductivity' #1 
02320 Gas Venting Layer - Hydraulic Conductivih- *2 
02320 Gas Venting Layer - Hydraulic Conductivity #3 
0B20 Gas Venting Layer Sieve #3 
02320 Gas Venting Layer Sieve #4 
02072 Peel and Shear - First Set of Data 
02072 Peel and Shear - 2nd Set of Data 
02072 Peel and Shear - 3rd Set of Data 
02072 Updated 56913-15 
02320 Gas Venting Layer - Hydraulic Conductivity #4 
02072 Peel and Shear - 4th Set of Data 
02320 General Fill - Sieve # 9 
02320 General Fill-Sieve #10 

iubinittal Number 

56913-01 
56913-02 
56913-03 
56913-04 
56913-05 
56913-06 
56913-07 
56913-08 
56913-08 

09 Not Used 
56913-10 

56913-11 
56913-12 
56913-13 
56913-14 
56913-15 
56913-16 
56913-17 
56913-18 
56913-19 
56913-20 
56913-21 
56913-22 
56913-23 
56913-24 
56913-25 
56913-26 

56913-27 
56913-28 
56913-29 
56913-30 
56913-31 
56913-32 
56913-33 
56913-34 
56913-35 
56913-36 
56913-37 
56913-38 

56913-15 Update 
56913-39 
56913-40 
56913-41 
56913-12 

Date Submitted 

5/10/2010 
5/14/2010 
5/14/2010 
5/14/2010 

5/30/2010 
5/30/2010 
5/30/2010 
6/3/2010 
6/3/2010 

-
6/10/2010 
6/15/2010 
6/15/2010 
6/18/2010 
6/21/2010 
6/21/2010 
6/24/2010 
7/16/2010 
7/28/2010 
8/2/2010 
8/10/2010 
8/10/2010 
8/26/2010 
8/26/2010 
9/1/2010 
9/1/2010 
9/1/2010 

9/10/2010 

9/17/2010 
9/17/2010 
9/17/2010 
9/17/2010 
9/17/2010 
9/17/2010 
9/20/2010 
9/20/2010 
9/20/2010 
9/21/2010 
9/22/2010 
9/22/2010 
9/22/2010 
9/28/2010 
9/30/2010 
9/30/2010 

Date Approved 

5/14/2010 
5/25/2010 
5/25/2010 
5/25/2010 

-

6/1/2010 
6/4/2010 

6/4/10 (CRA) and 6/22/10 (EPA) 

-
6/25/2010 
6/16/2010 
6/16/2010 
6/25/2010 
6/23/2010 
6/23/2010 
6/25/2010 

8/9/2010 

-

-
-

9/8/2010 
9/9/2010 

. 
9/17/2010 
9/21/2010 
9/21/2010 
9/21/2010 
9/21/2010 
9/21/2010 
9/21/2010 
9/21/2010 
9/21/2010 

-
-
-

10/6/2010 
10/5/2010 
10/5/2010 

Date Rejected 

NA 
NA 
NA 
NA 

NA 
N,'\ 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

Date Resubmitted 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

6/23/2010 
NA 
NA 

Comtnent 

Additional Test Results received from TRI 

NA 

8/17/2010 
NA 

9/5/2010 
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CONSTRUCTION CONTRACTOR SUBMrTTAL LIST 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU^ RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Specification Section Submittal Name 

02320 
02320 
02320 
02320 
02077 
02072 
02072 
02072 
02072 
02911 
02911 
02072 
02911 
02320 
02320 
02320 
02320 
02320 
02320 
02320 
02320 
02320 
02911 
02376 
02320 
02320 
02320 
02320 
02320 
02320 
02320 
02320 
02320 
02320 
02320 
02320 
02320 
02320 
02320 
02320 
02320 
02911 
02911 
02911 
02911 

CKA0^%y3(8) 

Gas Venting Layer - Sieve # 5 
Gas Venting Layer - Sieve #6 
Gas Venting Layer - Sieve # 7 
Gas Venting Layer - Hydraidic Conductivity #5 
Geoweb 
Peel and Shear - 5th Set of Data 
Direct Shear Tests on 2NS/Gas Venting Layer 
Peel and Shear - 6th and Final Set of Data 
Additional Liner Rolls - Manufacturer Certs 
Topsoil - A37 Source 
Topsoil - A37 Source - Additional pH data 
Final Liner Panel Layout 
22 A Subarittal - Chemical Analysis 
General Fill - Sieve #11 
General Fill - Sieve #12 
General Fill - Sieve #13 
General Fill - Sieve #14 
General Fill - Sieve #15 
General Fill - Sieve #16 
General FiU - Sieve #17 
General Fill - Sieve #18 
General Fill - Sieve #19 
Topsoil - 2nd Source - Sweet Pit - Agg Industries 
Tackifer - Subniittai 
General Fill - Sieve #20 
General Fill - Sieve #21 
General Fill - Sieve #22 
General Fill - Sieve #23 
General Fill - Sieve #24 
General Fill - Sieve #25 
General Fill - Sieve #26 
General Fill - Sieve #27 
General FU] - Sieve #28 
General Fill - Sieve #29 
General Fill - Sieve #30 
General Fill - Sieve #31 
General FUl - Sieve #32 
General FUl - Sieve #33 
General FiU - Sieve #34 
General FiU - Sieve #35 
General FUl - Sieve #36 
Topsoil A37 Pit - Sieve 2 
TopsoU A37 Pit - Sieve 3 
TopsoU A37-Sieve4 
TopsoU A37 - Sieve 5 

•iiittal Number 

56913^3 
56913-44 

56913-45 
56913-46 
56913-47 
56913^ 
56913-49 
56913-50 
56913-51 
56913-52 

56913-52B 
56913-53 
56913-54 
56913-55 
56913-56 
56913-57 
56913-58 
56913-59 
56913-60 
56913-61 
56913-62 
56913-63 
56913-64 
56913-65 
56913-66 
56913-67 
56913-68 
56913-69 
56913-70 
56913-71 
56913-72 

56913-73 
56913-74 

56913-75 
56913-76 
56913-77 

56913-78 
56913-79 
56913-80 
56913-81 
56913-82 
56913-83 
56913-84 

56913-85 
56913-86 

Date Submitted 

9/30/2010 
9/30/2010 
9/30/2010 
9/30/2010 
10/5/2010 
10/6/2010 
10/6/2010 
10/8/2010 
10/8/2010 
10/11/2010 
10/13/2010 
10/18/2010 
10/21/2010 
10/26/2010 
10/26/2010 
10/27/2010 
10/27/2010 
10/27/2010 
10/27/2010 
10/27/2010 
10/27/2010 
10/27/2010 
11/7/2010 

11/22/2010 
11/22/2010 
11/22/2010 
11/22/2010 
11/22/2010 
11/22/2010 
11/23/2010 
11/23/2010 
11/23/2010 
11/23/2010 
11/29/2010 
11/29/2010 
11/29/2010 
11/29/2010 
11/29/2010 
11/29/2010 
11/29/2010 
11/29/2010 
12/8/2010 
12/8/2010 
12/15/2010 
12/15/2010 

Date Approved 

10/5/2010 
10/5/2010 
10/5/2010 
10/5/2010 
10/11/2010 
10/11/2010 
10/12/2011 
10/11/2010 
10/11/2010 
10/11/2010 
10/11/2010 
10/25/2010 
10/25/2010 
11/23/2010 
11/23/2010 
11/23/2010 
11/23/2010 
11/23/2010 
11/23/2010 
11/23/2010 
11/23/2010 
11/23/2010 

-
-

-
-
-

-
-
-
-

-
-
-
-
-

Date Rejected Date Resubmitted Comment 

Conditional pH sUghtly high 
addilional pH data 
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CONSTRUCTION CONTRACH'OR SUBMITTAL LIST 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Specification Section Subniittai Name Subniittai Number Date Submitted Date Approved Date Rejected Date Resubmitted Conunent 

02911 TopsoU A37 - Sieve 6 
02911 TopsoU Sweet Pit - Sieve 1 
02911 TopsoU Sweet Pit - Sieve 2 
02320 General FUl - Proctor 
02320 Compaction Testing at Wyomijig Asphalt 

littal Number 

56913-87 
56913-88 
56913-89 
56913-90 
56913-91 

Date Submitted 

11/30/2010 
11/30/2010 
11/30/2010 
1/31/2011 
1/31/2011 

Date Approved 

-
-

-

Date Rejected 

-
-

-

Date Resubmitted 

-
-

-
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PANEL SEAMING FIELD DESTRUCTIVE TEST SUMMARY 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Date 

9/15/10 
9/15/10 
9/15/10 
9/15/10 
9/15/10 
9/15/10 
9/15/10 
9/15/10 
9/15/10 
9/17/10 
9/17/10 
9/17/10 
9/17/10 
9/17/10 
9/17/10 
9/21/10 
9/21/10 
9/21/10 
9/21/10 
9/23/10 
9/23/10 
9/23/10 
10/4/10 
10/4/10 
10/4/10 
10/4/10 
10/4/10 
10/4/10 
10/4/10 
10/5/10 
10/5/10 
10/5/10 
10/5/10 
10/5/10 
10/5/10 
10/6/10 

Destructive Test Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

Seam Number 

2 / 3 
10/11 
5/6 
1/18 
24/25 
22/31 
33/34 
37/38 
40/41 
47/48 
51/52 
56/57 
58/60 

R22/P27 
33/41 
63/65 
66/67 
65/66 
36/66 
71/72 
68/70 
74/75 
78/79 
76/87 
83/84 
83/89 
92/93 
95/96 
99/100 
75/79 

101/112 
116/118 
54/107 
109/110 
46/97 

112/R153 

Result (Pass/Fail) 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

CRA 053693 (8) 
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IN-PLACE DENSITY TESTING SUMMARY 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OSTEGO TOWNSHIP, MICHIGAN 

Date 

5 /24/2010 
5/27/2010 

5/27/2010 
5/27/2010 
6 /4 /2010 
6 /4 /2010 
6 /4 /2010 
6 /4 /2010 

6 /4 /2010 

6 /4 /2010 
6 /4 /2010 
6 /4 /2010 

7 / 2 / 1 0 

7 / 2 / 1 0 
7 / 2 / 1 0 

7 / 9 / 1 0 
7 / 9 / 1 0 
7 / 9 / 1 0 
7 / 9 / 1 0 

7 /14 /10 
7 /14 /10 

7 /14 /10 
7 /14 /10 
7 /22 /10 
7 / 2 2 / 1 0 
7 / 2 2 / 1 0 
7 /22 /10 
7 /22 /10 
7 / 2 2 / 1 0 
7 /22 /10 
7 / 2 9 / 1 0 
7 / 2 9 / 1 0 
7 / 2 9 / 1 0 
7 / 2 9 / 1 0 
8 /12 /10 
8 /12 /10 
8 /13 /10 
8 /20 /10 
8 /20 /10 
8 /20 /10 
8 /20 /10 

8 /31 /10 
8 /31 /10 
8 /31 /10 
8 /31 /10 
8 /31 /10 
8 /31 /10 
8 /31 /10 

Test Locatioii 

3-D 
5 / 6 - C D 

5 / 6 - C 
5 / 6 - B C 

6 - D 
5 . 5 - D 
5 - D 
5 - E 

5 .5 -E 
4 - E 
4 - F 
3 - F 

3 .5-D.5 
2.75 - C.5 
2.5 - F.5 
5 ,2-D.2 
3 .8 -E 

3 .8-E.5 
4 .5 -C .2 

2 .7 -C.5 
4.2 - D.8 

4.3 - D.5 
3.2-F.2 

4 .2-B.9 
3 .5-C.5 
3.0-B.5 
2.9-B,5 
3 ,3 -D.3 
4 ,2 -D.5 
5 ,5-D.2 
3 .7-E.5 
2.2 -D.8 
1.8-D.2 

5 . 5 - C 
1.8-D.5 
4 - D , 5 

2 ,8 -D.5 
3.75 - C.3 

3 - F 
2 .3 -C .3 
2.8 - C.5 

6 .2-C.8 
4.75 - B.S 
2 .7-C.75 
3.2-B.S 

2.75 - E.2 
4 . 3 - C.75 

2 .2-F.2 

Lift Niiinber/Elevatioit 
(ft AMSL) 

1 
2 

3 
4 

1 
1 
1 
2 

2 

1 
1 
1 

725 
722 
720 
731 

721.5 
721 
726 
724 

728 

726 
720 
728 
728 
720 
720 
719 
731 
734 
721 
723 
720 
731 
720 
725 
723 
731 
727 

720 
724 
734 

730 
724 
723 
726 
734 
724 

Coiiipactioit Resul t 

(%) 
92.2 

98.3 
92.6 

91.0 
93.5 
98.4 
99.2 
96.4 

97.5 
94.1 

90.3 
93.1 

128.5 

91.1 
103.8 

99.0 
99.7 
97.S 
95.8 
91.8 

109.6 
94.5 
90.0 

104.4 
91.9 

109.8 
70.5* 
94.4 

104.5 
81.9* 
95.6 
92.7 
93.4 
90.3 
93.3 

100.3 
91.1 

103.6 
97.7 
97.2 

101.8 

96.1 
97.8 
95.7 
99.5 

97.3 
95.0 
96.8 

Notes: 
ft AMSL - Feet above mean sea level. 
* Compaction test done for information only, not intended as a final test. 

CRA 051693 (8) 
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NfW-101 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Locatiotu 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Depth: 

Metals 
Aluminum 
Antimony 
Arsenic 
Bdriun\ 
Ben'Ilium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 
Vanadiiun 
Tiac 

PCBs 
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-

1016 (PCB-1016) 
1221 (PCB-1221) 
1232 (PCB-1232) 
1242 (PCB-1242) 
1248 (PCB-1248) 
1254 (PCB-1254) 
1260 (PCB-1260) 

Volatile Organic Compotatds 
Acetone 
Benzene 
Bromolienzene 
BromodiclUorome thane 
Bromoform 
Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 

Growidjvater Cleanup Criteria "* 
Units 

Mg/L 
Hg/L 
Hg/L 
Hg/L 
Hg/L 
Hg/L 
Mg/L 
fg/L 
Mg/L 
Mg/L 

Hg/L 
Mg/L 
Mg/L 

l»g/L 
Hg/L 
Ug/L 
Hg/L 
fg/L 
Mg/L 
Hg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

(1 

50 
6 
10 

2000 
4 
5 

100 
40 

1000 
300 
4 

400000 
50 
2 

100 
50 
34 

120000 
2 

4.5 
2400 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

730 
5 
18 
80 
80 
10 

13000 

b 

50 
6 
10 

2000 
4 
5 

100 
100 

1000 
300 
4 

1100000 
50 
2 

100 
50 
98 

350000 
2 
62 

5000 

0,5 
0,5 
0,5 
0,5 
0,5 
0,5 
0,5 

2100 
5 
50 
80 
80 
29 

38000 

c 

130 
150 
1400 
41 
5,1 

100 
23 

34 

5200 
0.0013 

130 
5 

0.2 

3.7 
12 

310 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

1700 
200 

ID 
ID 
35 

2200 

imvioi 
VAS-56393-n n 3 0-DD-Ol 2 

llAl/2010 
(34-39) ft bgs 

(35.4-39) ft bgs 

69.4"' 
0,032 J 
0.4 J 
87.1 
0,01 J 
0.012 J 

24.4' 
0.567 
1.28 

1390'" 
0.3 

25600 

63.3'" 
0.20 U 
19.1 

1.0 U 
0.006 J 
23600 
0.025 
0.20 U 

2 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

20 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20U 

MWlOl 
VAS-56393-lllOlO-DD-OlO 

llAO/2010 
(39-44) ft bgs 

(40.4-44) ft bgs 

2210-'" 
0.162 
4.9 
148 

0.239 
0.127 

27.3' 
7.480 
14.5 

24100*" 
11.2*" 
52800 

1150'" 
0.20 U 
21.9 
1.0 U 
0.019 J 
24100 
0.192 

7.92* 
42.5 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 0 

20 U 
0.060 J 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 

AW 101 
VAS-56393-n0910-DD-003 

11/9A010 
(44-49) ft bgs 

(45.4-49) ft bgs 

1400'" 
0.312 N 
3.2 N 
108 

0.096 
0.088 
3zr 
9.140 
12.1 

13000*" 
7.180'" 
,38700 

853'" 
0.20 U 
28.4 
1.0 U 
0.022 
23900 
0.112 
4.31 
23.5 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

20 U 
0.060 J 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 

\fW101 
VAS-56393-nW10-DD-009 

IIAO/IOW 
(49-54) ft bgs 

(50.4-54) ft bgs 

1660"" 
0.191 
4.9 
117 

0.197 
0.092 

67.3' j 
8.810 
15.9 

21600*" 
12.0*" 
50700 

938'" 
0.20 U 
50.5 

1.0 U 
0.014J 
24200 
0.133 

6.35' 1 
30.9 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

20U 
0.060 J 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20U 

file:///fW101
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MW-101 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 

Screen Depth: 

N-Bulylbenzene 
Volatile Organic Compounds - Continued 
Carbon disulfide 
Carbon tetrachloride 
Qilorobenzene 
Chlorobromomethane 
ailoroethane 
ailoroform (Trichloromethane) 
atloromeUiane (Metliyl cliloride) 
2-Clilorotoluenc 
4-Chlorololuene 
Cymene (p-Isopropylloluene) 
l,2-Dibromo-3-cWoropropane(DBCP) 
Dibromochloromethane 
1,2-Dibromoelhane (Ethylene dibromide) 
Dibromomethane 
1,2-Diclilorobenzene 
1,3-Diclilorobenzene 
1,4-Diclilorobenzene 
DicWorodifluoromelliane (CFC-12) 
1,1-Dicliloroelliane 
1,2-DichloroeUiane 
1,1-DichloroeUiene 
cis-l,2-Dichloroetliene 
trans-1,2-Dichloroethene 
1,3-Dicl-doropropane 
1,2-DicliloropropanG 
2,2-Dicliloropropane 
1,1-Dichloropropene 
cis-l,3-Dicliloropropene 
lrans-l,3-Didtloropropene 
Etliylbenzene 
Hexadtlorobutadiene 
2-Heximone 
Isopropyl benzene 
4-Methyl-2-penlanone (Metliyl isobutyl ketone) (MIBK) 
Metliylene clrloride 
Naphtlialene 
N-Propylbenzene 
2-Phenylbulaiie (sec-But\-lbenzene) 
Styrene 
tert-Butylbenzene 

Groundwater Cleanuv Criteria '" 
Units 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
MR/L 
Mg/L 

n 
80 

800 
5 

100 

430 
80 
260 
150 

0.2 
80 

0.05 
80 
600 
6.6 
75 

1700 
880 
5 
7 
70 
100 

5 

74 
15 

1000 
800 
1800 

5 
520 
80 
80 
100 
80 

b 
230 

2300 
5 

100 

1700 
80 

1100 
420 

0.2 
80 

0.05 
230 
600 
19 
75 

4800 
2500 

5 
7 
70 
100 

5 

74 
42 

2900 
2300 
5200 

5 
1500 
230 
230 
100 
230 

c 
ID 

ID 
45 
47 

ID 
170 
ID 
ID 

ID 
0.2 

16 
38 
13 
ID 
740 
360 
65 
620 
1500 

290 

18 
0.05 

ID 
ID 
940 
13 
ID 
ID 
80 

MWlOl 
VAS-56393-111110-DD-012 

IIAVIOIO 
(34-39) ft bgs 

(35.4-39) ft bgs 

2.0 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
20 U 
2.0 U 
20 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 

MWlOl 
VAS-56393-lllOlO-DD-OlO 

IIAOAOIO 
(39-44) ft bgs 

(40.4-44) ft bgs 

2.0 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
20 U 
2.0 U 
20 U 
2.0 U 
2.0 U 
20 U 
2.0 U 
0.50 U 
2.0 U 

MWlOl 
VAS-56393-110910-DD-003 

1V9A010 
(44-49) ft bgs 

(45.4-49) ft bgs 

2.0 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
20 U 
2.0 U 
20 U 
2.0 U 
0.15 J 
20 U 
20 U 

0.50 U 
2.0 U 

MWlOl 
VAS-56393-111010-DD-009 

IIAOAOIO 
(49-54) ft bgs 

(50.4-54) ft bgs 

2.0 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
20 U 
2.0 U 
20 U 
20 U 
20 U 
20 U 
20 U 
0.50 U 
20 U 
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MW-101 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Depth: 

1,1,2,2-Tetrachloroethane 
1,1,1,2-Tetracliloroetliane 
Volatile Organic Compounds - Continued 
Tetrachloroethene 
Toluene 
1,2,4-Trichlorobenzene 
1,2,3-Triclilorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Tricbloroethene 
Trichlorofluorometliane (CFC-11) 
1,2,3-Tricliloropropane 
1,2,4-Triniethylbenzene 
1,3,5-TriinelIiylbenzene 
Vinyl cliloride 
o-Xylene 
m&p-Xylenes 

Field Parameters 
Conductivity, field 
Dissolved oxygen (DO), field 
Oxidation reduction potential (ORP), field 
pH, field 
Temperature, field 
Turbidity (field) 
Pump Intake 
Pumping Rate 

Groundwater Cleanuv Criteria 
Units a b c 
Hg/L 8.5 35 78 

MWlOl 
VAS-S6393-111110-DD-012 

IIAVIOIO 
(34-39) ft bgs 

(35.4-39) ft bgs 

0.50 U 
Mg/L 77 320 ID,X 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

mS/cm 
mg/L 

millivolts 
s.u. 

DegC 
NTU 
ft bgs 

mg/min 

5 
790 
70 

200 
5 
5 

2600 
42 
63 
72 
2 

280 

6.5-8.5 

5 
790 
70 

200 
5 
5 

7300 
120 
63 
72 
2 

280 

6.5 - 8.5 

45 
140 
30 

200 
330 
200 

17 
45 
15 
35 

6.5-9.0 

0.50 U 
0.43 J 
2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 

0.661 

-93 
7.18 
13.78 
19.7 
38 
160 

MWlOl 
V/lS-56393-n 102 0-DD-OI0 

IIAQAOIO 
(39-44) ft bgs 

(40.4-44) ft bgs 

0.50 U 
0.50 U 

0.50 U 
1.8 

2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 

-164 
7.21 
15.45 
211 
43 
240 

AfWlOI 
VAS-56393-110910-DD-003 

11/9/1010 
(44-49) ft bgs 

(45.4-49) ft bgs 

0.50 U 
0.50 U 

0.50 U 
0.16 J 
2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 

0.686 
1.86 
-193 
7.11 
16.58 

1000 U 
48 
125 

MWlOl 
VAS-56393-111010-DD-009 

IIAQ/IOIO 
(49-54) ft bgs 

(50.4-54) ft bgs 

0.50 U 
0.50 U 

0.50 U 
0.41 J 
ZOU 
ZOU 
OJOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
0.50 U 
0.50 U 
0.50 U 

0.678 

-158 
7.30 
16.43 

1000 U 
53 
150 

Notes; 

(1) 

ft bgs 
U 
J 

Michigan Act 451, Part 201 Groundwater: Residential and industrial-Commercial Generic Qeanup 
Criteria - applicable with the time VAS sampling was completed performed. 
Residential & Commercial I Drinldng Water. 
Industrial & Commercial 11, IH, IV Drinking Water. 
Feet below groimd surface. 
Feet below ground surface. 
Not present at or above the associated value. 
Feet below ground surface. 
[Concentration exceeds cleanup criteria (1). 
Highest concentration observed for associated analyte. 



TABLE 7.1 

MW-101 
VAS ANALYTICAL RESULTS 

IZTH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Page 4 of 6 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Depth: Groundi 

Units 

MWlOl 
VAS-56393-111010-DD-007 

llAO/1010 
(54-59) ft bgs 

(55.4-59) ft bgs 

IVfWIOl 
VAS-56393-m 010-DD-008 

ll/10/2<ai0 
(54-58) ft bgs 

(55.4-58) ft bgs 

MWlOl 
VAS-56393-111010-DD-006 

IIAOAOIO 
(59-64) ft bgs 

(60.4-64) ft bgs 

MWlOl 
VAS-56393-110910-DD-002 

11/9/1010 
(64-69) ft bgs 

(65.4-69) ft bgs 

MWlOl 
VAS-56393-1 W9W-DD-001 

13/9/2 010 
(69-74) ft bgs 

(70.4-74) ft bgs 

Ugliest Valui 

Metals 
Alimiinimi 
Antimony 
Arsenic 
Barium 
Berj'Uium 
Cadmium 
Chromium 
Cobalt 
Copper 
bon 
Lead 
Magnesiimi 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Sodiuin 
Thallium 
Vanadium 
Zinc 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Hg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

K 

932'" 

0.167 
4.0 
99.4 
0.083 

34900 

455" 

0.20 U 
32.0 
0.4 J 
0.026 
23400 
0.096 
3.79 
26.8 

962'" 

0.171 
4.3 
101 

0.101 

685" 1320' . • • I " 

0,187 
Z9 
90.9 
0.049 

0.396 N 
3.5 N 
106 

0.126 

30700 40600 

480" 391 ab 937"" 
0.20 U 
31.9 
0.3 J 

0.014 J 
24000 
0.101 
4.Z1 
28.8 

0.20 U 
35.6 
1.0 U 
0.045 
24000 
0.090 
ZOl 
44.4 

0.20 U 
18.1 

1.0 U 
0,030 
25500 
0.180 

5.51' 

2390*" 
0.744 N 
4.4 N 
344 

0.192 

0.O47 

3 Z 5 ' 

5.200 

11.3 

11800*" 

6.420'" 

0.049 

32.3' 

5.350 

11,9 

12600'" 

6.720*" 

0.051 

37.1 ' 

4.240 

11.4 

8670*" 

3.470 

0.089 

i5.r 
10.5 

17.4 

14100*" 

7.530*" 

0.766 

32.5' 1 
17.5 

58.0' 

30500 *'" 

17.3'" 

41400 

5280 
0.20 U 
75.5 

1.0 U 
0.028 
24400 
0.990 

764' 

34.3 121 

2390 
0.744 
4.9 
344 

0.239 
0.766 
67.3 
17.5 
58 

30500 
17.3 

52800 
5280 
N/A 
75.5 
0.4 

0.045 
25500 
0.99 

7.92 
121 

PCBs 
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-

1016 (PCB-1016) 
1221 (PCB-1221) 
1232 (PCB-1232) 
1242 (PCB-1242) 
1248 (PCB-1248) 
1254 (PCB-1254) 
1260 (PCB-1260) 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

0.020 U 
0.039 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Volatile Organic Compounds 
Acetone 
Benzene 
Bromobenzene 
Bromodicliloromethane 
Bromoform 
Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

20 U 
0.070 J 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 

20 U 
0.070] 
ZOU 
0.50 U 
0.50 U 
0.50 U 
20 U 

20 U 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
20U 

20 U 
0.10 J 
ZOU 
0.50 U 
0.50 U 
0.50 U 
20 U 

20 U 
0.15] 
ZOU 
0.50 U 
0.50 U 
0.50 U 
20 U 

N / A 
0.15 
N/A 
N/A 
N/A 
N/A 
N/A 

CRA 056393 (8) 
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MW-101 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screeti Depth: 

N-Butylbenzene 
Volatile Organic Compounds - Continued 
Carbon disulfide 
Carbon tetrachloride 
Qilorobenzene 
Chlorobromomethane 
Q\loroethane 
Chloroform (Trichloromethane) 
Chloromethane (Metliyl cliloride) 
2-Chlorotoluene 
4-Cliloro toluene 
Cymene (p-lsopropyltoluene) 
l,2-Dibromo-3-chloropropane (DBCP) 
Dibromocliloromethane 
1,2-Dibromoethane (Ethylene dibromide) 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diclilorodifluoromethane (CFC-12) 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichlorocthene 
cis-1,2-DichloroetIiene 
trans-1,2-Dichloroethene 
1,3-Dicliloro propane 
1,2-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
cis-1,3-Dichloropropene 
trans-1,3- Dichlo ropropene 
Eth}'lbenzene 
Hexachlorobutadiene 
2-Hexanone 
Isoprop)'l benzene 
4-Methyl-2-pentanone (Metliyl isobut)'! ketone) (MIBK) 
Meth)'lene chloride 
Naphtlialene 
N-Propylbenzene 
2-Phenylbutane (sec-Butylbenzene) 
Styrene 
tert-Butylbenzene 

MWlOl 
VAS-56393-111010-DD-007 

nAQ/2010 
(54-59) ft bgs 

Ground! 
Units 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

(55.4-59) ft 

2.0 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0,50 U 
0.50 U 
0,50 U 
ZOU 
ZOU 
ZOU 
ZOU 
0,50 U 
ZOU 
0,50 U 
0,50 U 
0,50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
20 U 
ZOU 
20 U 
ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
ZOU 

MWIOl 
VAS-56393-111010-DD-008 

IIAOAVIO 
(54-58) ft bgs 

(55.4-58) ft bgs 

ZOU 

0.50 U 
0.50 U 
0.50 U 
050 U 
OJOU 
OJOU 
0.50 U 
ZOU 
ZOU 
ZOU 
ZOU 

0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
20U 
ZOU 
20U 
ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
ZOU 

MWlOl 
VAS-56393-111010-DD-006 

IIAOAOIO 
(59-64) ft bgs 

(60.4-64) ft bgs 

ZOU 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
20 U 
ZOU 
20 U 
ZOU 
0.16] 
2.0 U 
2.0 U 
0.50 U 
2.0 U 

MWlOl 
VAS-56393-110910-DD-002 

11/9A010 
(64-69) ft bgs 

(65.4-69) ft bgs 

ZOU 

0.50 U 
0,50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
ZOU 
ZOU 
2.0 U 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.080 J 
ZOU 
20 U 
2.0 U 
20 U 
ZOU 
0.18] 
2.0 U 
ZOU 
0.50 U 
ZOU 

MWlOl 
VAS-56393-110910-DD-OOl 

11/9A010 
(69-74) ft bgs 

(70.4-74) ft bgs 

ZOU 

{latest Valm 

N/A 

m 0.11 J 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.090 J 
2.0 U 
20 U 
ZOU 
20 U 
2.0 U 
0.26] 
2.0 U 
2.0 U 
0.50 U 
2.0 U 

0.11 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
0.09 
N/A 
N/A 
N/A 
N/A 
N/A 
0.26 
N/A 
N/A 
N/A 
N/A 
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MW-101 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Depth: 

1,1,2,2-Teb-achloroethane 
1,1,1,2-Tetracliloroelliane 
Volatile Organic Compounds - Continued 
Tetrachloroethene 
Toluene 
1,2,4-Trichlorobenzene 
1,2,3-Triclilorobenzene 
i,l,l-Trichloroethane 
1,1,2-Trichloroethane 
Tricbloroethene 
Triclilorofluoromethane (CFC-11) 
1,2,3-Trichloropropane 
1,2,4-Triniethylbenzene 
1,3,5-Trimetbylbenzene 
Vinyl cliloride 
o-Xylene 
m&p-Xyienes 

Field Parameters 
Conductivity, field 
Dissolved oxygen (tX3), field 
Oxidation reduction potential (ORP), field 
pH, field 
Temperature, field 
Turbidity (field) 
Pump Intal<e 
Pumping Rate 

Groundt 
Units 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

mS/cm 
mg/L 

millivolts 
s.u. 

DegC 
NTU 
ft bgs 

mg/min 

AOV30I 
VAS-56393-1I3010-DD-007 

IIAOAOIO 
(54-59) ft bgs 

(55.4-59) ft bgs 

0.50 U 
0.50 U 

0.50 U 
0.16 J 
ZOU 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
0.50 U 
0.50 U 
0.50 U 

0.678 
1.97 
-169 
7.16 
15.06 

1000 U 
58 
180 

MWIOl 
VAS-56393-in010-DD-008 

IIAQAOIO 
(54-58) ft bgs 

(55.4-58) ft bgs 

0.50 U 
0.50 U 

0.50 U 
0.18 J 
ZOU 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
0.50 U 
0.50 U 
0.50 U 

0.678 
1.97 
-169 
7.16 
15.06 

1000 U 
57 
180 

MWlOl 
VAS-56393-111010-DD-006 

IIAOAOIO 
(59-64) ft bgs 

(60.4-64) ft bgs 

0.50 U 
0.50 U 

0.50 U 
0.12] 
ZOU 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
0.50 U 
0.50 U 
0.50 U 

0.677 
1.99 
-182 
710 
1Z75 
417 
63 
180 

MWIOl 
VAS-56393-I10910-DD-002 

1V9/2020 
(64-69) ft bgs 

(65.4-69) ft bgs 

0.50 U 
0,50 U 

0.50 U 
0.33] 
ZOU 
ZOU 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.11] 

0.691 
1.19 
-236 
7.27 
17.88 

1000 U 
68 
100 

IVfWlOl 
VAS-56393-110910-DD-OOl 

11/9/1010 
(69-74) ft bgs 

(70.4-74)ft bgs 

0.50 U 
050 U 

0.50 U 
0.40] 
ZOU 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.080] 
ZOU 
0.50 U 
0.50 U 
0.15] 

0.690 
0.59 
-357 
7.21 
14.76 

1000 U 
73 
150 

UgltestV 

N/A 
N/A 

N/A 
1.8 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
0.08 
N/A 
N/A 
N/A 
0.15 

0.691 
1.99 
-93 
73 

1788 
417 
73 
240 

Notes: 

(1) 

ft bgs 
U 
J 

Michigan Act 451, Part 201 Groundwater: Residential and Industrial-Co 
Criteria - appUcable witli the time VAS sampling was completed perfor 
Residential & Commercial 1 Drinking Water. 
Industrial & Commercial II, 111, IV Drinking Water. 
Feet below groimd surface. 
Feet below ground surface. 
Not present at or above tlie associated value. 
Feet below ground surface. 
IConcentration exceeds cleanup criteria (1). 

Highest concentration observed for associated analyte. 
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MW-102 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Satttple Identificatioiu 
Sample Data 
Sample Deptlu 
Screen Depth 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 

Sodium 
Tliallium 
Vanadium 
Zinc 

PCBs 
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-

1016 (PCB-1016) 
1221 (PCB-1221) 
1232 (PCB-1232) 
1242 (PCB-1242) 
1248 (PCB-1248) 
1254 (PCB-1254) 
1260 (PCB-1260) 

Groundwater Cleanup Criteria '" 
Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Hg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Hg/L 
Mg/L 
Itg/L 
Mg/L 
Mg/L 
Mg/L 

a 

50 
6 
10 

2000 
4 
5 

100 
40 

1000 
300 
4 

400000 
50 
2 

100 
50 
34 

120000 
2 

4.5 
2400 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

b 

50 
6 
10 

2000 
4 
5 

100 
100 
1000 
300 
4 

1100000 
50 
2 

100 
50 
98 

350000 
2 
62 

5000 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

c 

130 
150 
1400 
41 
5.1 
11 
100 
23 

34 

5200 
0,0013 

130 
5 

0,2 

3,7 
12 
310 

0.2 
0.2 
0.2 
0.2 
0,2 
0.2 
0.2 

MW102 
VAS-S6393-n2210-DD-307 

11/22/2010 
(5-10) ft bgs 

(6.4-10) ft bgs 

2190'''' 
0.148 N 
2.8 N 
141 

0.172 
0.084 

14.r 
8.030 
8.80 

12300*'' 
7.300"'' 
49800 

2990-'' 
0.20 U 
19.4 
1.0 U 

0.010 J 
23200 
0.161 

5.56* 
38.4 

0.020 U 
0.039 U 
0,020 U 
0.020 U 
0.040 

0,020 U 
0.0086 J 

MWI02 
VAS-56393-112210-DD-l 05 

11/22/2010 
(10-15) ft bgs 

(11.4-15) ft bgs 

320*" 
0.131 N 
1.3 N 
68.5 

0.016 J 
0.017 J 

3.66 
2.810 
1.86 

2170*'' 
1.060 
28900 

1430*'' 
0.20 U 
8.14 

1.0 U 
0.020 U 
19700 
0.107 
0.92 
11.3 

0.020 U 
0.O40U 
0.020 U 
0.020 U 
0.0064 J 
0.020 U 
0.020 U 

MWI02 
VAS-56393-112210-DD-106 

1^2^2020 
(15-20) ft bgs 

(16.4-20) ft bgs 

778*" 
0.132 N 
1.6 N 
73.4 
0.040 
0.084 
5.28 
4.050 
3.31 

5440*" 
2.620 
31400 

1210*" 
0.20 U 
8.22 
1.0 u 

0.020 U 
20000 
0.064 
236 
15.6 

0,020 U 
0,040 U 
0,020 U 
0,020 U 
0,020 U 
0,020 U 
0.020 U 

CRA 056395 (8) 
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MW-102 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU^ RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Deptlu Groundwater Clenniip Criteria 

Units a b c 

MW102 
VAS-56393-112210-DD-107 

11/22/2010 
(5-10) ft bgs 

(6.4-10) ft bgs 

MW102 
VAS-56393-112210-DD-205 

11/22/2010 
(10-15) ft bgs 

(11.4-15) ft bgs 

MW102 
VAS-56393-112210-DD-106 

11/22/2010 
(15-20) ft bgs 

(16.4-20) ft bgs 

Volatile Organic Compounds 
Acetone 
Benzene 
Bromobenzene 
Bromodichloromethane 
Bromoform 
Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 
N-Butylbenzcne 
Carbon disulfide 
Carbon tetracliloride 
Cblorobenzene 
Chlorobromometliane 
Cliloroe thane 
Cliloroform (Trichloromethane) 
Chloromethane (Metliyl cliloride) 
2-Clilorotoluene 
4-Chlorotoluene 
Cymene (p-Isopropyltoluene) 
l,2-Dibromo-3-cWoropropane (DBCP) 
Dibromochloromethane 
1,2-Dibromocthane (Ethylene dibromide) 
Dibromomethane 
1,2-Diclilorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
DicWorodifluoromediane (CFC-12) 
1,1-Dicliloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dicliloroethene 
trans-l,2-Dichloroethene 
1,3-Dichloropropane 
1,2-Dichloropropane 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

730 
5 
18 
80 
80 
10 

13000 
80 
800 
5 

100 

430 
80 
260 
150 

0.2 
80 

0.05 
80 
600 
6.6 
75 

1700 
880 
5 
7 
70 
100 

5 

2100 
5 
50 
80 
80 
29 

38000 
230 
2300 

5 
100 

1700 
80 

1100 
420 

0.2 
80 

0.05 
230 
600 
19 
75 

4800 
2500 

5 
7 

70 
100 

5 

1700 
200 

ID 
ID 
35 

2200 
ID 
ID 
45 
47 

ID 
170 
ID 
ID 

ID 
0.2 

16 
38 
13 
ID 
740 
360 
65 
620 
1500 

290 

5.6 J 
0.17 J 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 
0.10 J 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
ZOU 
2.0 U 
ZOU 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

20 U 
0.19] 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.080 J 
0.50 U 
ZOU 
ZOU 
ZOU 
2.0 U 
0,50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

20U 
0.33 J 
ZOU 
0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.10 J 
0.50 U 
ZOU 
ZOU 
ZOU 
2.0 U 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
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MW-102 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Deptiv 
Screen Deptlv Groundwater Cleanup Criteria 

Units a b c 

MW102 
VAS-56393-1122W-DD-107 

11/22/2010 
(5-10) ft bgs 

(6.4-10) ft bgs 

MW302 
VAS-56393-112210-DD-105 

11/22/2010 
(10-15) ft bgs 

(11.4-15) ft bgs 

MW102 
VAS-56393-112210-DD-106 

11/22/2010 
(15-20) ft bgs 

(16.4-20) ft bgs 

2,2-Dichloropropane 
Volatile Organic Componnds - Continned 
1,1-Dicliloropropene 
cis-l,3-Dicliloropropene 
trans-l,3-Dichloropropenc 
Ethylbenzene 
HexacWorobutadiene 
2-Hexanone 
Isopropyl benzene 
4-Methyl-2-pentanone (Methyl isobut)'l ketoiic) (MIBK) 
Methylene cliloride 
Naphthalene 
N-Propylbenzene 
2-Phenylbutane (sec-Butylbenzene) 
Styrene 
lert-Butylbenzene 
1,1,2,2-Tetracl-ilorocthane 
1,1,1,2-retrachloroethane 
Tetracliloroethene 
Toluene 
1,2,4-TricWorobenzene 
1,2,3-Triclilorobenzene 
1,1,1-Tricliloroe thane 
1,1,2-Tricliloroe thane 
Tricliloroethene 
Triclilorofluoromethane (CFC-11) 
1,2,3-Tricliloropropane 
1,2,4-Trimethylbeiizene 
1,3,5-Trimethylbenzene 
Vinyl cliloride 
o-Xylene 
m&p-Xylenes 

Mg/L 0.50 U 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

74 
15 

1000 
800 
1800 

5 
520 
80 
80 
100 
80 
8.5 
77 
5 

790 
70 

200 
5 
5 

2600 
42 
63 
72 
2 

280 

74 
42 

2900 
2300 
5200 

5 
1500 
230 
230 
100 
230 
35 
320 
5 

790 
70 

200 
5 
5 

7300 
120 
63 
72 
2 

280 

18 
0.05 

ID 
ID 
940 
13 
ID 
ID 
80 

78 
ID,X 
45 
140 
30 

200 
330 
200 

17 
45 
15 
35 

0.50 U 
0.50 U 
0.50 U 
0.060 J 
2.0 U 
20 U 
2.0 U 
20 U 
2.0 U 
ZOU 
ZOU 
2.0 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.29) 
2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
2.0 U 
0.50 U 
0.50 U 
0.10 J 

0.50 U 

0.50 U 
0.50 U 
0.50 U 
0.11 J 
2.0 U 
20 U 
2.0 U 
20 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.39 J 
2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
ZOU 
0.50 U 
0.50 U 
O.IOJ 

0.50 U 

0.50 U 
0.50 U 
0.50 U 
O.IOJ 
2.0 U 
20 U 
2.0 U 
20 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.60 
ZOU 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
0.50 U 
0.50 U 
0.12] 
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MW-102 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Locatiotu 
Sample Identification: 
Sample Date: 
Sample Deptiv 
Screen Deptlu Groundwater Cleanup Criteria 

Units a b c 

MW102 
VAS-56393-112210-DD-107 

11/22/2010 
(5-10) ft bgs 

(6.4-10) ft bgs 

MW102 
VAS-56393-112210-DD-105 

11/22/2010 
(10-15) ft bgs 

(11.4-15) ft bgs 

MW102 
VAS-56393-112210-DD-106 

11/22/2010 
(15-20) ft bgs 

(16.4-20) ft bgs 

Field Parameters 
Conductivity, field 
Dissolved oxygen (DO), field 
Oxidation reduction potential (ORP), field 
pH, field 
Temperature, field 
Turbidity (field) 
Pump Intake 
Pumping Rate 

mS/cm 
mg/L 

millivolts 
s.u. 6.5-8.5 6.5-8.5 6.5-9.0 

DegC 
NTU 
ft bgs 

mg/min 

0.832 
5.52 
37 

7.60 
14.51 

1000 U 
9 
20 

0.674 
0.26 
-128 
7.72 
14.22 
101 
14 
60 

0.635 
Z71 
-89 
7.71 
15.11 
433 
19 
50 

Notes: 

(1) Michigan Act 451, Part 201 Groundwater: Residential and Industrial-Commercial Generic 
Cleanup Criteria - applicable with the time VAS sampling was completed performed. 
Residential and Commercial I Drinking Water. 
hidustrial and Commercial II, III, IV Drinking Water. 
Groundwater Surface Water Interface. 
Feet below ground surface. 
Not present at or above the associated value. 
Laboratory qualified as an estimated value. 

I [Feet below ground surface. 
Highest concentration observed for associated analyte. 

PCBs Polyclilorinated Biphenyls. 
N TIC presumptively present. 
N/A 

a 
b 
c 
ft bgs 
U 
J 
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MW-102 

VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 

Sample Identificatioiu 

Sample Date: 

Sample Deptlu 

Screen Deptlu Groundwater Cleanup Criteria 

Units a b c 

MW102 

VAS-56393-112210-DD-104 

11/22/2010 

(20-25) ft bgs 

(21.4-25) f t bgs 

MW102 

VAS-56393-112210-DD-l 03 

11/22/2010 

(25-30) ft bgs 

(26.4-30) f t bgs 

MW102 

VAS-56393-112210-DD-I02 

11/22/2010 

(30-35) ft bgs 

(31.4-35) f t bgs 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

PCBs 

Aroclor 

Aroclor 

Aroclor-

Aroclor 

Aroclor 

Aroclor 

Aroclor 

•1016 (PCB-1016) 

•1221 (PCB-1221) 

•1232 (PCB-1232) 

•1242 (PCB-1242) 

•1248 (PCB-1248) 

•1254 (PCB-1254) 

•1260 (PCB-1260) 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

50 
6 
10 
2000 

4 

5 

100 
40 

1000 

300 

4 
400000 

50 

2 
100 
50 
34 

120000 

2 

4.5 

2400 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

50 
6 
10 
2000 

4 

5 

100 
100 

1000 

300 
4 

1100000 

50 

2 
100 
50 
98 

350000 

2 

62 

5000 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

130 
150 
1400 

41 

5.1 

11 
100 

23 

34 

5200 

0.0013 

130 
5 
0.2 

3.7 

12 

310 

0.2 
0.2 

0.2 
0.2 
0.2 
0.2 

0.2 

127*" 205*' 138*' 

0.102 N 

0.7 N 

65.7 

0.020 U 

0.009 J 

1.73 

4.080 

1.28 

0.20 U 

6.10 

1.0 U 

0.020 U 

19300 

0.031 

0.43 

16.8 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.107 N 

0.6 N 

64.4 

0.020 U 

0.018] 

3.05 

1.260 

1.12 

0.20 U 

4.09 

1.0 U 

0.020 U 

19800 

0.028 

0.53 

6.3 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.137 N 

1.7 N 

68.7 

0.020 U 

0.010 J 

2.84 

Z250 

1.86 

1150*" 

0.474 

22400 

451*" 

1160*" 

0.699 

23700 

149*" 

1840*" 

0.717 

24200 

372*" 

0.20 U 

6.38 

1.0 U 

0.004 J 

20300 

0.030 

0.49 

25.7 

0.020 U 

0.039 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 



/ 

Sample Locatiotu 
Sample Identification: 
Sample Date: 
Sample Deptlu 

Screen Depth: 

Volatile Organic Compounds 
Acetone 
Benzene 
Bromolienzene 
Bromodichloromethane 
Bromoform 
Bromomethane (Methyl bromide) 
2-Butanone (Methyl etliyl ketone) (MEK) 
N-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Cblorobenzene 
Chlorobromomethane 
Chloroethane 
Chloroform (Tricliloromethane) 
Cliloromethane (Mediyl chloride) 
2-Chlorotoluene 
4-Chlorotoluene 
Cymene (p-Isopropyltoluene) 
l,2-Dibromo-3-chloropropane(DBCP) 
Dibromocliloromethane 
1,2-Dibromoetliane (Ethylene dibromide) 
Dibromomethane 
1,2-Diclilorobenzene 
1,3-Dichlorobenzene 
1,4-Diclilorobenzene 
Dichlorodifluoromethane (CFC-12) 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-l,2-Dichloroethene 
trans-1,2-Dichloroe tliene 
1,3-Dichloropropane 
1,2-Dichloropropane 

CRA 0563«? (8) 

TABLE 7.2 

MW-102 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Groundwater Cleanuv Criteria "' 
Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

a 

730 
5 
18 
80 
80 
10 

13000 
80 
800 
5 

100 

430 
80 
260 
150 

0.2 
80 

0.05 
80 
600 
6.6 
75 

1700 
880 
5 
7 
70 

100 

5 

b 

2100 
5 
50 
80 
80 
29 

38000 
230 
2300 

5 
100 

1700 
80 

1100 
420 

0.2 
80 

0.05 
230 
600 
19 
75 

4800 
2500 

5 
7 
70 
100 

5 

c 

1700 
200 

ID 
ID 
35 

2200 
ID 
ID 
45 
47 

ID 
170 
ID 
ID 

ID 
0.2 

16 
38 
13 
ID 
740 
360 
65 
620 
1500 

290 

AfW102 
VAS-56393-II2210-DD-104 

11/22/2010 
(20-25) ft bgs 

(21.4-25) ft bgs 

20 U 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
20 U 
2,0 U 
0.50 U 
0.50 U 
0,50 U 
0.50 U 
0.50 U 

Saga rTi.l8J J ^ H 
0.50 U 
2,0 U 
ZOU 
2,0 U 
ZOU 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

MWI02 
VAS-56393-112210-DD-103 

11/22/2010 
(25-30) ft bgs 

(26.4-30) ft bgs 

20U 
0.090 J 
ZOU 
0.50 U 
0.50 U 
0.50 U 
20U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.17] 
0.50 U 
ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

Page 6 of 12 

MW102 
VAS-56393-n2210-DD-l 02 

11/22/2010 
(30-35) ft bgs 

(31.4-35) ft bgs 

20 U 
0.080] 
2.0 U 

0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.12] 
0.50 U 
2.0 U 
ZOU 
ZOU 
ZOU 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 



TABLE 7.2 Page 7 of 12 

MW-102 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identificatioiu 

Sample Date: 

Sample Deptlu 

Screen Deptlu 

2,2-Dicl-iloropropane 

Volatile Organic Compounds - Contimied 

1,1-Dichloropropene 

cis-l,3-Dicliloropropeiie 

trans-l,3-Dicliloropropene 

Ethylbenzene 

Hexaclilorobutadiene 

2-Hexanone 

Isopropyl benzene 

4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) 

Methylene cliloride 

Naphthalene 

N-Propylbcnzcnc 

2-Pheiiylbutanc (sec-Butylbenzene) 

Styrene 

tert-Butylbenzene 

1,1,2,2-Tetraclilorocthane 

1,1,1,2-Tetrachloroetliaiie 

Te trachloroe thene 

Toluene 

1,2,4-Tricl-ilorobcnzene 

1,2,3-Trichlorobenzene 

1,1,1-Tricliloroethane 

1,1,2-Tricliloroethane 

Tricliloroethene 

Trichlorofluorometliane (CFC-11) 

1,2,3-Trichloropropane 

1,2,4-Trimethylbenzene 

1,3,5-Triniethylbenzene 

Vinyl cliloride 

o-Xylene 

m&p-Xylenes 

Groundwater Cleanup Criteria " ' 

Units 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

n 

74 

15 

1000 

800 

1800 

5 

520 

80 

80 

100 

80 

8.5 

77 

5 

790 

70 

200 

5 

5 

2600 

42 

63 

72 

2 

280 

b 

74 

42 

2900 

2300 

5200 

5 

1500 

230 

230 

100 

230 

35 

320 

5 

790 

70 

200 

5 

5 

7300 

120 

63 

72 

2 

280 

c 

18 

0.05 

ID 

ID 

940 

13 

ID 

ID 

80 

78 

1D,X 

45 

140 

30 

200 

330 

200 

17 

45 

15 

35 

MW102 

VAS-56393-n22IO-DD-104 

11/22/2010 

(20-25) ft bgs 

(21.4-25) f t bgs 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

ZOU 

20 U 

2.0 U 

20 U 

2.0 U 

2.0 U 

ZOU 

2.0 U 

0.50 U 

ZOU 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

ZOU 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

MW102 

VAS-56393-112210-DD-l 03 

11/22/2010 

(25-30) ft bgs 

(26.4-30) f t bgs 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

ZOU 

20 U 

2.0 U 

20 U 

2.0 U 

2.0 U 

2.0 U 

ZOU 

0.50 U 

ZOU 

0.50 U 

0.50 U 

0.50 U 

0.18] 

2.0 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

ZOU 

0.50 U 

0.50 U 

0.50 U 

MV>I102 

VAS-56393-112210-DD-102 

11/22/2010 

(30-35) ft bgs 

(31.4-35) f t bgs 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

ZOU 

20 U 

ZOU 

20 U 

ZOU 

2.0 U 

2.0 U 

ZOU 

0,50 U 

ZOU 

0,50 U 

0,50 U 

0,50 U 

0.18] 

ZOU 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 



TABLE 7.2 Page 8 of 12 

MW-102 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Locatiotu 
Sample Identification: 
Sample Date: 
Sample Deptlu 
Screen Deptlu 

Field Parameters 
Conductivity, field 
Dissolved oxygen (DO), field 
Oxidation reduction potential (ORP), field 
pH, field 
Temperature, field 
Turbidity (field) 
Pump Intake 
Pumping Rate 

Groundwater Cleanuv Criteria '" 
Units a b c 

mS/cm 
mg/L 

millivolts 
S.U. 6,5-8.5 6.5-8.5 6.5-9.0 

DegC 
NTU 
ft bgs 

mg/min 

MW102 
VAS-56393-112210-DD-I04 

11/22/2010 
(20-25) ft bgs 

(21.4-25) ft bgs 

0.593 
0.17 
-90 
7.60 
14.8 
40.8 
24 
200 

AfWI02 
VAS-56393-112210-DD-103 

11/22/2010 
(25-30) ft bgs 

(26.4-30) ft bgs 

0.604 
0.47 
-121 
7.55 
15.2 
17.9 
29 
200 

AfW102 
VAS-56393-112210-DD-l 02 

11/22/2010 
(30-35) ft bgs 

(31.4-35) ft bgs 

0.623 
0.23 
-112 
7.67 
14.45 

1000 U 
34 
200 

Notes 

(1) Michigan Act 451, Part 201 Groundwater: Residential and Industrial-Commercial Generic 
Cleanup Criteria - applicable with the time VAS sampling was completed performed. 
Residential and Commercial I Drinking Water. 
Industrial and Commercial H, lU, IV Drinking Water. 
Groundwater Surface Water Interface. 
Feet below ground surface. 
Not present at or above the associated value. 
Laboratory qualified as an estimated value. 

I iFeet below ground surface. 

Highest concentration observed for associated analyte. 
PCBs Polyclilorinated Biphenyls. 
N TIC presumptively present. 
N/A 

a 
b 
c 
ft bgs 
U 
] 

CRA 056393 (8) 
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MW-102 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Locatiotu 
Sample Identification: 
Sample Date: 
Sample Deptlu 
Screen Deptlu Groundwater Cleanup Criteria 

Unite a b c 

MW102 
VAS-56393-112210-DD-101 

11/22/2010 
(35-40) ft bgs 

(36.4-40) ft bgs 

MW102 
VAS-56393-112210-DD-098 

11/22/2010 
(40-45) ft bgs 

(41.4-45) ft bgs 

MV/102 
VAS-56393-112210-DD-099 

11/12/2010 
(40-45) ft bgs 

(41.4-45) ft bgs 

Highest Value 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 
Vanadiurai 
Zinc 

Hg/L 
Hg/L 
Mg/L 
Mg/L 
Hg/L 
Hg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Hg/L 
l«g/L 
Mg/L 

50 
6 
10 

2000 
4 
5 

100 
40 

1000 
300 
4 

50 
6 
10 

2000 
4 
5 

100 
100 
1000 
300 
4 

6820*' 

400000 1100000 
50 
2 

100 
50 
34 

50 
2 

100 
50 
98 

120000 350000 
2 2 

4.5 62 
2400 5000 

130 
150 
1400 
41 
5.1 
11 

100 
23 

34 

5200 
0.0013 

130 
5 

0.2 

3.7 
12 

310 

5350' 
,ab 

6240 
0.200 N 
4.7 N 
246 

0.612 
0.355 

40.2 
1.0 U 
0.049 
21100 
0.287 

0.240 N 
5.7 N 
282 

0.525 
0.349 

52.7 
1.0 U 
0.068 
23400 
0.380 

13.9** 10.8* 

0.236 N 

0.611 
0.393 

94.5' 
15.7 

42.6' 

54000*" 

24.5*" 
89300 

2460*" 

0.061'^ 

153*"' 
17.1 

65.7-

92100*" 

34.9*"' 

83400 

3270*" 

0.04 J' 

165*"' 
18.3 

70.1' 

95400*" 

38.2*"' 

89100 

3500*" 

0.04 r 

55.9 
1.0 U 
0.078 
23100 
0.408 

182 306 
11.8* 
318' 

6820 
0.24 

6 
301 

0.612 
0.393 
165 
18.3 
70.1 

95400 
38.2 

89300 
3500 
0.06 
55.9 
N/A 
0.078 
23400 
0.408 
13.9 
318 

PCBs 
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-

1016 (PCB-1016) 
1221 (PCB-1221) 
1232 (PCB-1232) 
1242 (PCB-1242) 
1248 (PCB-1248) 
1254 (PCB-1254) 
1260 (PCB-1260) 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
|ig/L 
Mg/L 
Mg/L 

0.5 
0,5 
0,5 
0,5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 

0.020 U 
0.039 U 
0.020 U 
0.020 U 
0.0067] 
0.020 U 
0.020 U 

0.020 U 
0.039 U 
0.020 U 
0.020 U 
0.0088] 
0.020 U 
0.0051 J 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.014 J 
0.020 U 
0.0073 J 

N/A 
N/A 
N/A 
N/A 
0.04 
N/A 
0.0086 

CRA 0563W (8) 
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MW-102 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Locatiotu 
Sample Identification: 
Sample Date: 
Sample Deptlu 
Screen Deptlu Groundwater Cleanup Criteria 

Units a b c 

MW102 
VAS-56393-112210-DD-101 

11/22/2010 
(35-40) ft bgs 

(36.4-40) ft bgs 

MW102 
VAS-56393-112210-DD-098 

11/22/2010 
(40-45) ft bgs 

(41.4-45) ft bgs 

MVilOl 
VAS-56393-112210-DD-099 

11/22/2010 
(40-45) ft bgs 

(41.4-45) ft bgs 

Highest Value 

Volatile Organic Compounds 
Acetone 
Benzene 
Bromobenzene 
Bromodicliloromethane 
Bromoform 
Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 
N-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Clilorobenzene 
Chlorobromomethane 
Chloroethane 
Chloroform (Tricliloromethane) 
Cliloromethane (Metliyl chloride) 
2-Clilorotoluene 
4-Chlorotoluene 
Cymene (p-Isopropyltoluene) 
l,2-Dibromo-3-cl'iloropropane (DBCP) 
Dibromochloromethane 
1,2-Dibromoethane (Etliylene dibromide) 
Dibromomethane 
1,2-Diclilorobenzene 
1,3-Dichlorobenzene 
1,4-DicWorobenzene 
Dichlorodifluorometliane (CFC-12) 
1,1-Dichloroethane 
1,2-Dicliloroethane 
1,1-Dichloroethene 
cis-l,2-Dicliloroetliene 
trans-l,2-Dicliloroe thene 
1,3-Dichloropropane 
1,2-Dichloropropane 

Mg/L 
Hg/L 
Hg/L 
Hg/L 
Hg/L 
|ig/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Iig/L 
Hg/L 
Mg/L 
dg/L 
Hg/L 
l*g/L 

730 
5 
18 
80 
80 
10 

13000 
80 
800 
5 

100 

430 
80 
260 
150 

0.2 
80 

0.05 
80 
600 
6.6 
75 

1700 
880 
5 
7 
70 
100 

5 

2100 
5 
50 
80 
80 
29 

38000 
230 
2300 

5 
100 

1700 
80 

1100 
420 

0.2 
80 

0.05 
230 
600 
19 
75 

4800 
2500 

5 
7 
70 
100 

5 

1700 
200 

ID 
ID 
35 

2200 
ID 
ID 
45 
47 

ID 
170 
ID 
ID 

ID 
0.2 

16 
38 
13 
ID 
740 
360 
65 
620 
1500 

290 

20 U 
0.31 J 
2.0 U 

0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 
0.18] 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.14] 
0.50 U 
2.0 U 
ZOU 
ZOU 
ZOU 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0,50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0,50 U 
0.50 U 

20 U 
0.22] 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 
0.23] 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.090 J 
0.50 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

20 U 
0.24] 
ZOU 

0.50 U 
0,50 U 
0.50 U 
20 U 
2.0 U 
0.25] M M i 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

5.6 
0.33 
N / A 
N / A 
N/A 
N/A 
N/A 
N / A 

• 0.25 
N / A 
N / A 
N / A 
N / A 
0.18 

0.080 J : ^ B 0-08 
ZOU 
ZOU 
ZOU 
2.0 U 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 
N / A 

CRA 056393 (8) 
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TABLE 7.2 

MW-102 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Page 11 of 12 

Sample Location: 
Sample Identificatioiu 
Sample Date: 
Sample Depth: 
Screen Deptlu Groundwater Cleanup Criteria 

Units a b c 

MWlOl 
VAS-56393-112210-DD-lOl 

11/22/2010 
(35-40) ft bgs 

(36.4-40) ft bgs 

AfW102 
VAS-56393-112210-DD-098 

11/22/2010 
(40-45) ft bgs 

(41.4-45) ft bgs 

MW102 
VAS-56393-1122I0-DD-099 

11/12/2010 
(40-45) ft bgs 

(41.4-45) ft bgs 

Highest Value 

2,2-Dichloropropane Mg/L 
Volatile Organic Compounds - Continued 
1,1-Dicliloropropene Mg/L 
cis-l,3-Dicliloropropene Mg/L 
trans-l,3-Dichloropropene Mg/L 
Ethylbenzene Mg/L 74 74 
Hexachlorobutadiene Mg/L 15 42 
2-Hexanone Mg/L 1000 2900 
Isopropyl benzene Mg/L 800 2300 
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) Mg/L 1800 5200 
Methylene cliloride Mg/L 5 5 
Naphthalene Mg/L 520 1500 
N-Propylbenzene Mg/L 80 230 
2-Phenylbutane (sec-Butylbenzene) Mg/L 80 230 
Styrene Mg/L 100 100 
tert-Butylbenzene Mg/L 80 230 
l,l,Z2-Tetracliloroetliane Mg/L 8.5 35 
1,1,1,2-Tetrachloroethane Mg/L 77 320 
Tetrachloroetliene Mg/L 5 5 
Toluene Mg/L 790 790 
1,2,4-Trichlorobenzene Mg/L 70 70 
1,2,3-Trichlorobenzene Mg/L 
1,1,1-Trichloroetliane Mg/L 200 200 
1,1,2-Tricliloroethane Mg/L 5 5 
Tricbloroethene Mg/L 5 5 
Triclilorofluoromethane (CFC-11) Mg/L 2600 7300 
1,2,3-Tricliloropropane Mg/L 42 120 
1,2,4-Trimetliylbenzene Mg/L 63 63 
1,3,5-Trimethylbenzene Mg/L 72 72 
Vinyl cliloride Mg/L 2 2 
o-Xylene Mg/L 280 280 
m&p-Xylenes Mg/L 

18 
0.05 

ID 
ID 
940 
13 
ID 
ID 
80 

78 
1D,X 
45 
140 
30 

200 

330 

200 

17 
45 
15 
35 

0.50 U 

0.50 U 
0.50 U 
0.50 U 
0.21 J 
ZOU 
20U 
ZOU 
20U 
ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.72 
2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.11 J 
2.0 U 
0.50 U 
0.10] 
0.28] 

0,50 U 

0.50 U 
0.50 U 
0,50 U 
0.23] 
ZOU 
20 U 
ZOU 
20 U 
ZOU 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.66 
2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.12 J 
2.0 U 
0.50 U 
0.090 J 
0.23] 

0.50 U N/A 

0.50 U 
0.50 U 
0.50 U 
0.22] 
2.0 U 
20 U 
ZOU 
20 U 
ZOU 
2.0 U 
2.0 U 

ZOU 
0.50 U 
ZOU 
0,50 U 
0.50 U 
0.50 U 
0,70 
ZOU 
ZOU 
0.50 U 
0,50 U 

0.50 U 
0.50 U 
0.50 U 
0.14] 

ZOU 
0.50 U 
0.11] 
0.26] 

N/A 
N/A 
N/A 
0.23 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
0.72 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
0.14 

N/A 
N/A 
0.11 
0.28 

CRA 05639J (8) 



TABLE 7.2 Page 12 of 12 

MW-102 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Locatiotu 
Sample Identificatioiu 
Sample Date: 
Sample Deptlu 
Screen Depth: Groundwater Cleanup Criteria 

Units a b c 

MW102 
VAS-56393-112210-DD-101 

11/22/2010 
(35-40) ft bgs 

(36.4-40) ft bgs 

MW102 
VAS-56393-112210-DD-09S 

11/22/2010 
(40-45) ft bgs 

(41.4-45) ft bgs 

MW102 
VAS-56393-112210-DD-099 

11/12/1010 
(40-45) ft bgs 

(41.4-45) ft bgs 

Highest Value 

Field Parameters 
Conductivity, field 
Dissolved oxygen (DO), field 
Oxidation reduction potential (ORP), field 
pH, field 
Temperature, field 
Turbidity (field) 
Pump Intake 
Pumping Rate 

mS/cm 
mg/L 

milUvolts 
s.u. 

DegC 
NTU 
ft bgs 

mg/min 

6.5-8.5 6.5-8.5 6.5-9.0 

0.598 
0.43 
-157 
7.56 
15.15 

1000 U 
39 
250 

0.662 
0.09 
-147 
7.85 
14.62 

1000 U 
44 
200 

0.662 

0.09 

-147 

7.85 

14.62 

1000 U 

44 
200 

0.832 

5.52 

37 
7.85 

15.2 

433 
44 
250 

Notes: 
(1) Michigan Act 451, Part 201 Groundwater: Residential and Industrial-Commercial Generic 

Cleanup Criteria - applicable with the time VAS sampling was completed performed. 
Residential and Commercial 1 Drinking Water. 
Industrial and Commercial II, 111, IV Drinking Water. 
Groundwater Surface Water Interface. 
Feet below ground surface. 
Not present at or above the asscKialed value. 
I^troratory qualified as an estimated value. 

I [Feet below ground surface. 
Highest concentration observed for associated analyte. 

PCBs Polychlorinated Biphenyls. 
N TIC presumptively present. 
N/A 

a 
b 
c 
ft bgs 
U 
J 
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MW-103 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Locatiotu 
Sample Identificatioiu 
Sample Date: 
Sample Deptlu 
Screen Deptlu Groundwater Cleanup Criteria 

Units a b c 

MW103 
VAS-56393-111910-DD-095 

11/19/1010 
(9-14) ft bgs 

(10.4-14) ft bgs 

MW103 
VAS-56393-111910-DD-093 

11A9/1010 
(14-19) ft bgs 

(15.4-19) ft bgs 

MW103 
VAS-56393-111910-DD-091 

11A9/1010 
(19-24) ft bgs 

(10.4-24) ft bgs 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

PCBs 
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-

1016 (PCB-1016) 
•1221 (PCB-1221) 
•1232 (PCB-1232) 
•1242 (PCB-1242) 
•1248 (PCB-1248) 
•1254 (PCB-1254) 
1260 (PCB-1260) 

Mg/L 

Mg/L 

Mg/L 

Hg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

50 
6 
10 
2000 

4 
5 

100 
40 

1000 

300 

4 
400000 

50 

2 
100 
50 
34 

120000 

2 

4.5 

2400 

0.5 
0.5 

0.5 
0.5 

0.5 
0.5 
0.5 

50 
6 
10 
2000 

4 

5 

100 
100 

1000 

300 

4 
1100000 

50 

2 
100 
50 
98 

350000 

2 

62 
5000 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

130 
150 
1400 

41 

5.1 
11 

100 

23 

34 

5200 

0.0013 

130 
5 
0.2 

3.7 

12 
310 

0.2 
0.2 

0.2 
0.2 

0.2 
0.2 
0.2 

1710' 
,db 78.7"" 289*' 

0.122 N 
4.1 N 
167 

0.140 
0.104 
11.4' 
4.440 
12.4 

0.20 U 
10.8 
1.0 U 

0.009] 
20100 
0,083 

5.35* 
42.8 

0.020 U 
0.039 U 
0.020 U 
0.020 U 
0.0060] 
0.020 U 
0.020 U 

0.079 N 
0.4 ],N 

91.3 
0,020 U 
0,013] 

1.12 
1,520 
0.81 

0.20 U 
4.29 
1.0 U 
0.006] 
20900 
0.030 
0.37 
Z5 

0.020 U 
0.040 U 
0.020 U 
0.020 U 

0.0026 ]P 
0.020 U 
0.020 U 

0.068 N 
0.8 N 
73.2 

0.010 ] 
0.021 
338 
Z280 
2.51 

14600*" 

6.780*" 

38700 

893*" 

655*" 

0.327 

27100 

403'" 

2160*" 

1.170 

24900 

190*" 1 

0.20 U 
4.68 
1.0 U 
0.004 J 
21400 
0.029 
0.96 
13.0 

0.020 U 
0.040 U 
0.020 U 
0.020 U 

0.0025 ]P 
0.020 U 
0.020 U 

CRA 056393 (8) 
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MW-103 
VAS ANAL'TTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Deptlu 
Screen Deptlu Groundwater Cleanup Criteria 

Units a b c 

MW103 
VAS-56393-111910-DD-095 

11/19/1010 
(9-14) ft bgs 

(10.4-14) ft bgs 

MW103 
VAS-56393-111910-DD-093 

11A9/2010 
(14-19) ft bgs 

(15.4-19) ft bgs 

MW103 
VAS-56393-111910-DD-091 

11/19/2010 
(19-24) ft bgs 

(20.4-24) ft bgs 

Volatile Organic Compounds 
Acetone 
Benzene 
Bromobenzene 
Bromod ichloromethane 
Bromoform 
Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 
N-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorobromomethane 
Cliloroe thane 
Cliloroform (Trichloromethane) 
Chlorometliane (Methyl cliloride) 
2-Chlorotoluene 
4-Chlorotolueiie 
Cymene (p-Isopropyltoluene) 
l,2-Dibromo-3-cliloropropane (DBCP) 
Dibromochloromethane 
1,2-Dibromoetliane (Ethylene dibromide) 
Dibromomethane 
1,2-Diclilorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diclilorodifluoromethane (CFC-12) 
1,1-Dicliloroetliane 
1,2-Dicliloroethane 
1,1-Dichloroethene 
cis-l,2-Dichloroethene 
trans-l,2-Dicliloroethene 
1,3-Dichloropropane 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

730 
5 
18 
80 
80 
10 

13000 
80 
800 
5 

100 

430 
80 
260 
150 

0.2 
80 

0.05 
80 
600 
6.6 
75 

1700 
880 
5 
7 
70 
100 

2100 
5 
50 
80 
80 
29 

38000 
230 
2300 

5 
100 

1700 
80 

1100 
420 

0.2 
80 

0.05 
230 
600 
19 
75 

4800 
2500 

5 
7 
70 
100 

1700 
200 

ID 
ID 
35 

2200 
ID 
ID 
45 
47 

ID 
170 
ID 
ID 

ID 
0.2 

16 
38 
13 
ID 
740 
360 
65 
620 
1500 

20 U 
0.070] 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 
2,0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.13] 
0.50 U 
ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

20 U 
0.11 J 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.080 J 
0.50 U 
2.0 U 
ZOU 
ZOU 
2.0 U 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0,50 U 
0.50 U 
0.50 U 
0,50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

20 U 
0.070 J 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.080 ] 
0.50 U 
2.0 U 
ZOU 
2.0 U 
2.0 U 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
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MW-103 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU^ RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identificatioiu 
Sample Date: 
Sample Deptlu 
Screen Deptlu 

Volatile Organic Compounds - Continued 
1,2-Dicliloropropane 
2,2-Dicliloropropane 
1,1-Dicliloropropene 
cis-1,3-Dicliloropropene 
trans-l,3-Dicliloropropene 
Etliylbenzene 
Hexaclilorobutadiene 
2-Hcxanonc 
Isopropyl benzene 
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) 
Methylene cliloride 
Naphthalene 
N-Propylbenzene 
2-Plieiiylbutane (sec-Butylbenzene) 
St)'rene 
tert-Butylbenzene 
1,1,2,2-Tetrachlorocthaiie 
1,1,1,2-Tetracliloroe thane 
Tetracliloroethene 
Toluene 
1,2,4-Trichlorobenzene 
1,2,3-Triclilorobenzene 
1,1,1-Tricliloroelhane 
1,1,2-Tricliloroethane 
Tricliloroethene 
Triclilorofluoromethane (CFC-11) 
1,2,3-Tricliloropropane 
1,2,4-Trimcthylbenzeiie 
1,3,5-Trimethylbenzene 
Vijiyl cliloride 
o-Xylene 
m&p-Xylenes 

Groundwater Cleanup Criteria '" 
Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

n 

5 

74 
15 

1000 
800 
1800 

5 
520 
80 
80 
100 
80 
8.5 
77 
5 

790 
70 

200 
5 
5 

2600 
42 
63 
72 
2 

280 

b 

5 

74 
42 

2900 
2300 
5200 

5 
1500 
230 
230 
100 
230 
35 
320 
5 

790 
70 

200 
5 
5 

7300 
120 
63 
72 
2 

280 

c 

290 

18 
0.05 

ID 
ID 
940 
13 
ID 
ID 
80 

78 
1D,X 
45 
140 
30 

200 
330 
200 

17 
45 
15 
35 

MV^103 
VAS-56393-111910-DD-095 

11A9/1010 
(9-14) ft bgs 

(10.4-14) ft bgs 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.050] 
2.0 U 
20 U 
2.0 U 
20 U 
2.0 U 
2.0 U 
ZOU 
2.0 U 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.18] 
2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
2.0 U 
0.50 U 
0.50 U 
0.50 U 

MW103 
VAS-56393-111910-DD-093 

11/19/1010 
(14-19) ft bgs 

(15.4-19) ft bgs 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.060] 
ZOU 
20 U 
ZOU 
20 U 
ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.24] 
ZOU 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
ZOU 
0.50 U 
0.50 U 
0.10] 

MW103 
VAS-56393-111910-DD-091 

11/19/1010 
(19-24) ft bgs 

(20.4-24) ft bgs 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
20 U 
2.0 U 
20 U 
2.0 U 
2.0 U 
2.0 U 
ZOU 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.15 J 
2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
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MW-103 
VAS ANAL'VTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Notes: 

(1) 

a 
b 
c 

ft bgs 
U 

J 
JP 
N 

N/A 
PCBs 

1 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Deptlu 
Screen Deptlu Groundwater Cleanup Criteria '" 

Units a b c 

Field Parameters 
Conductivity, field mS/cm 
Dissolved oxygen (DO), field tng/L 
Oxidation reduction potential (ORP), field millivolts 
pH, field s.u. 6.5-8.5 6.5-8.5 6.5-9.0 
Temperature, field Deg C 
Turbidity (field) NTU 
Pump Intake ft bgs 
Pumping Rate mg/min 

Michigan Act 451, Part 201 Groundwater: Residential and Industrial-Commercial Generic 
Cleanup Criteria - applicable witli the time VAS sampling was completed performed. 
Residential and Commercial 1 Drinking Water. 
Industrial and Commercial H, m, IV Drinking Water. 
Groundwater Surface Water Interface. 
Feet below ground surface. 
Not present at or above the associated value. 
Laboratory qualified as an estimated value. 
Feet below ground surface. 
TIC presvunptively present. 

Polychlorinated Biphenyls. 
IConcentration exceeds cleanup criteria (1). 

MW103 
VAS-56393-111910-DD-095 

11/19/2010 
(9-14) ft bgs 

(10.4-14) ft bgs 

0.601 
0.47 
-80 
7,37 
11.71 

1000 U 
13 
220 

MW103 
VAS-56393-111910-DD-093 

11A9/2010 
(14-19) ft bgs 

(15.4-19) ft bgs 

0.623 
0.74 
-102 
749 
11.25 
6.14 
18 
300 

MW103 
VAS-56393-111910-DD-091 

11A9A010 
(19-24) ft bgs 

(20.4-24) ft bgs 

0.631 
1.12 
-120 
7.46 
10.52 
108 
23 
300 

Highest concentration observed for associated analyte. 

CRA 0563^3 (8) 
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MW-103 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Deptlu 
Screen Deptlu Groundivater Cleanup Criteria 

Units a b c 

MW103 
VAS-56393-111910-DD-089 

11/19/2010 
(24-29) ft bgs 

(15.4-19) ft bgs 

MW103 
VAS-56393-111910-DD-087 

11/19/1010 
(29-34) ft bgs 

(34-0-33.0) ft bgs 

MW103 
VAS-56393-111S10-DD-084 

11A8/1010 
(34-39) ft bgs 

(35.4-39>/tb^s 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
bon 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

PCBs 
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-

•1016 (PCB-1016) 
•1221 (PCB-1221) 
1232 (PCB-1232) 
1242 (PCB-1242) 
1248 (PCB-1248) 
1254 (PCB-1254) 
1260 (PCB-1260) 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

50 
6 
10 

2000 
4 
5 

100 
40 

1000 
300 
4 

400000 
50 
2 

100 
50 
34 

120000 
2 

4.5 
2400 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

50 
6 
10 

2000 
4 
5 

100 
100 
1000 
300 
4 

1100000 
50 
2 

100 
50 
98 

350000 
2 
62 

5000 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

130 
150 

1400 
41 
5.1 
11 
100 
23 

34 

5200 
0.0013 

130 
5 

0.2 

3.7 
12 
310 

0.2 
0.2 
0.2 
0.2 
OZ 
0.2 
0.2 

3770*' 

0.156 N 
3.4 N 
139 

0.280 
0.164 

31.r 
7.810 

20.2 
1.0 U 
0.022 
22100 
0.150 
9.24* 
115 

0,020 U 
0.039 U 
0.020 U 
0.020 U 
0.0091 J 
0.020 U 
0.020 U 

6030*' 
0.162 N 
3.3 N 
195 

0.514 
0.302 
71.4' 
11.4 

31.1 
1.0 U 
0.046 
23600 
0.177 

11.2' 
152 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.020 

0.020 U 
0.020 U 

4560 
0.168 N 

3.2 
168 

0.321 
0.240 
88.9' 
8.890 

23.9' 
26900*" 
18.1*" 

37.0' 
46100*" 
29.1*" 

36.3' 
29300*" 
i6.r" 

52700 
822*" 
0.20 U 

75300 
1150*" 
0.041' 

75600 
947*" 
0.04 f 
30.1 
1.0 U 
0.027 
22700 
0.147 

9.82* 

185 

0.020 U 
0.039 U 
0.020 U 
0.020 U 
0.014 ] 
0.020 U 
0.020 U 

CRA 056393 (a) 
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MW-103 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-1 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identificatioiu 
Sample Date: 
Sample Deptlu 
Screen Deptlu Groundwater Cleanuv Criteria 

Units a b c 

MW103 
VAS-56393-111910-DD-089 

11/19/1010 
(24-29) ft bgs 

(25.4-29) ft bgs 

MW103 
VAS-56393-111910-DD-087 

11/19/2010 
(29-34) ft bgs 

(34-0-33.0) ft bgs 

MW103 
VAS-56393-111810-DD-0S4 

11A8/2010 
(34-39) ft bgs 

(35.4-39) ft bgs 

Volatile Organic Compounds 
Acetone 
Benzene 
Bromobenzene 
Bromodichloromethane 
Bromoform 
Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 
N-Butylbenzene 
Carbon disulfide 
Carbon tetracliloride 
Clilorobenzene 
Chlorobromomethane 
Cliloroethane 
Cliloroform (Tricliloromethane) 
Cliloromethane (Methyl cliloride) 
2-Cliloro toluene 
4-Cliloro toluene 
Cymene (p-lsopropyltoluene) 
l,2-Dibronio-3-cliloropropane (DBCP) 
Dibromocliloromethane 
1,2-Dibromoethane (Ethylene dibromide) 
Dibromomethane 
1,2-Diclilorobeiizene 
1,3-Diclilorobenzene 
1,4-Dichlorobenzene 
Diclilorodifluorometliane (CFC-12) 
1,1-Dichloroethane 
1,2-Dicliloroethane 
1,1-Dichloroethene 
cis-l,2-Dichloroetliene 
trans-1,2-Dicliloroethene 
1,3-Dichloropropane 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

730 

5 

18 

80 

80 

10 

13000 

80 

800 

5 

100 

430 

80 

260 

150 

0.2 

80 

0.05 

80 

600 

6.6 

75 

1700 

880 

5 

7 

70 

100 

2100 

5 

50 

80 

80 

29 

38000 

230 

2300 

5 

100 

1700 

80 

1100 

420 

0.2 

80 

0.05 

230 

600 

19 

75 

4800 

2500 

5 

7 

70 

100 

1700 

200 

ID 

ID 

35 

2200 

ID 

ID 

45 

47 

ID 

170 

ID 

ID 

ID 

0.2 

16 

38 

13 

ID 

740 

360 

65 

620 

1500 

20 U 

0.060] 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

20 U 

ZOU 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0,50 U 

2,0 U 

ZOU 

2,0 U 

ZOU 

0,50 U 

ZOU 

0,50 U 

0,50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

20 U 
0.060 ] 
ZOU 
0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
ZOU 
2.0 U 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

20 U 
0.070 J 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
ZOU 
ZOU 
ZOU 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
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MW-103 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 

Sample Identificatioiu 

Sample Date: 

Sample Deptlu 

Screen Deptlu 

Volatile Organic Compounds - Continued 

1,2-Dicliloropropane 

2,2-Dichloropropane 

1,1-Dicliloropropene 

cis-l,3-Dicliloropropene 

traiis-l,3-Dicliloropropeiie 

Ethylbenzene 

Hexaclilorobutadiene 

2-Hexaiione 

Isopropyl benzene 

4-Metliyl-2-pentanone (Methyl isobtityl ketone) (MIBK) 

Methylene cliloride 

Naphthalene 

N-Propylbenzene 

2-Plieiiylbutane (sec-But)'lbenzene) 

Styrene 

tert-Butylbenzene 

l,l,Z2-Tetracliloroethane 

1,1,1,2-Tetracliloroetliaiie 

Tetracliloroethene 

Toluene 

1,2,4-Triclilorobenzene 

1,2,3-Triclilorobenzene 

1,1,1-Tricliloroethane 

1,1,2-Trichloroetliane 

Tricbloroethene 

Triclilorofluoromethane (CFC-11) 

1,2,3-Tricliloropropane 

1,2,4-Trinietliylbenzene 

1,3,5-TrinietIiylbenzene 

Vinyl cliloride 

o-Xylene 

m&p-Xylenes 

Groundivater Cleanup Criteria ' " 

Units 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

n 

5 

74 

15 

1000 

800 

1800 

5 

520 

80 

80 

100 

80 

8.5 

77 

5 

790 

70 

200 

5 

5 

2600 

42 

63 

72 

2 

280 

b 

5 

74 

42 

2900 

2300 

5200 

5 

1500 

230 

230 

100 

230 

35 

320 

5 

790 

70 

200 

5 

5 

7300 

120 

63 

72 

2 

280 

c 

290 

18 

0.05 

ID 

ID 

940 

13 

ID 

ID 

80 

78 

ID,X 

45 

140 

30 

200 

330 

200 

17 

45 

15 

35 

MW103 

VAS-56393-ni910-DD-089 

11/19/1010 

(24-29) ft bgs 

(25.4-29) f t bgs 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.050 ] 

ZOU 

20 U 

2.0 U 

20 U 

ZOU 

2.0 U 

ZOU 

2.0 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.14] 

2.0 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

ZOU 

ZOU 

o:50u 

0.50 U 

0.50 U 

MW103 
VAS-56393-111910-DD-087 

11A9/1010 

(29-34) ft bgs 

(34-0-33.0) f t bgs 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

ZOU 

20 U 

2.0 U 

20 U 

2.0 U 

2.0 U 

2.0 U 

2.0 U 

0.50 U 

ZOU 

0.50 U 

0.50 U 

0.50 U 

0.16 J 

ZOU 

ZOU 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

ZOU 

2,0 U 

0.50 U 

0.50 U 

0.50 U 

MW103 
VAS-56393-111810-DD-084 

11/18/2010 

(34-39) ft bgs 

(35.4-39) f t bgs 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.080 ] 

2.0 U 

20 U 

2.0 U 

20 U 

2.0 U 

2.0 U 

ZOU 

ZOU 

0.50 U 

ZOU 

0.50 U 

0.50 U 

0.50 U 

0.20] 

2.0 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

ZOU 

0.50 U 

0.50 U 

0.50 U 
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MW-103 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identificatioiu 
Sample Date: 
Sample Deptlu 
Screen Deptlu Groundwater Cleanup Criteria "' 

Unite a b c 

MW103 
VAS-56393-111910-DD-089 

11/19/2010 
(24-29) ft bgs 

(25.4-29) ft bgs 

MW103 
VAS-56393-111910-DD-087 

11A9/1010 
(29-34) ft bgs 

(34-0-33.0) ft bgs 

MW103 
VAS-56393-111810-DD-084 

11A8/1010 
(34-39) ft bgs 

(35.4-39) ft bgs 

Field Parameters 
Conductivity, field 
Dissolved oxygen (DO), field 
Oxidation reduction potential (ORP), field 
pH, field 
Temperature, field 
Turbidity (field) 
Pump hitake 
Pumping Rate 

mS/cm 
mg/L 

millivolts 
s.u, 

DegC 
NTU 
ft bgs 

mg/min 

6,5-8.5 6.5-8.5 6.5-9.0 

0.628 
0.89 
-116 
7.47 
10.38 

1000 U 
28 

300 

0.628 
0.53 
-133 
7.33 
9.1 

1000 U 
33 
200 

0.633 
0.56 
-144 
7.52 
10.54 

1000 U 
38 
200 

Notes: 
(1) 

a 
b 
c 

ft bgs 
U 

J 
JP 
N 

N/A 
PCBs 

Michigan Act 451, Part 201 Groundwater: Residential and Industrial-Commercial Generic 
Cleanup Criteria - applicable with the time VAS sampling was completed performed. 
Residential and Commercial 1 Drinking Water. 
Industrial and Commercial U, IIL IV Drinking Water. 
Groundwater Surface Water Interface. 
Feet below ground surface. 
Not present at or above tiie associated value. 
Laboratory qualified as an estimated value. 
Feet below ground surface. 
TIC presumptively present. 

Polychlorinated Biphenyls. 
IConcentration exceeds cleanup criteria (1). 

Highest concentration observed for associated analyte. 
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MW-103 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Deptlu 
Screen Deptlu 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

PCBs 
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-

1016 (PCB-1016) 
1221 (PCB-1221) 
1232 (PCB-1232) 
1242 (PCB-1242) 
1248 (PCB-1248) 
1254 (PCB-1254) 
1260 (PCB-1260) 

Groundivater Cleanup Criteria ' " 

Units 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

a 

50 

6 

10 

2000 

4 

5 

100 

40 

1000 

300 

4 

400000 

50 

2 

100 

50 

34 

120000 

2 

4.5 

2400 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

b 

50 

6 

10 

2000 

4 

5 

100 

100 

1000 

300 

4 

1100000 

50 

2 

100 

50 

98 

350000 

2 

62 

5000 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

c 

130 

150 

1400 

41 

5.1 

11 

100 

23 

34 

5200 

0.0013 

130 

5 

0.2 

3.7 

12 

310 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

MW103 

VAS-56393-111810-DD-081 

11A8/1010 

(39-44) ft bgs 

(40.4-44) f t bgs 

4440*" 

0.194 N 

3.5 

154 

0.332 

0.226 

81.5' 
9.120 

34.3' 

28500*" 

14.5*" 
76100 

898*" 

0.02 J' 

31.3 

1.0 U 

0.029 

23100 

0.1.33 

9.10* 

234 

0.020 U 

0.039 U 

0.020 U 

0.020 U 

0.012] 

0.020 U 

0.020 U 

MW103 

VAS-56393-111810-DD-079 

11A8/1010 

(44-49) ft bgs 

(45.4-49) f t bgs 

3080*" 

0.193 N 

Z 9 

149 

0.272 

0.193 

iir"' 
9.340 

4Z6 ' 

24800*" 

8.850*" 
82500 

997*" 

0.03 r 
33.1 

1.0 U 

0.031 

24400 

0.129 

5.33* 

187 

0.020 U 

0.039 U 

0.020 U 

0.020 U 

0.012] 

0.020 U 

0.020 U 

Highest Value 

6030 

0.194 

4.1 

195 

0.514 

0.302 

117 

11.4 

42.6 

46100 

29.1 

82500 

1150 

0.04 

33,1 

N / A 

0,046 

24400 

0,177 

11.2 

234 

N / A 

N / A 

N / A 

N / A 

0.02 

N / A 

N / A 

CRA 056393 (8) 
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MW-103 
VAS ANAL-yTlCAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Locatiotu 
Sample Identificatioiu 
Sample Date: 
Sample Deptlu 
Screen Deptlu Groundivater Cleanup Criteria 

Units a b c 

MW103 
VAS-56393-111810-DD-081 

11A8/2010 
(39-44) ft bgs 

(40.4-44) ft bgs 

MW103 
VAS-56393-111810-DD-079 

11A8/2010 
(44-49) ft bgs 

(45.4-49) ft bgs 

Highest Value 

Volatile Organic Compounds 
Acetone 
Benzene 
Bromobenzene 
Bromodichloromethane 
Bromoform 
Bromomethane (Methyl bromide) 
2-Butanone (Methyl elhyl ketone) (MEK) 
N-Butylbenzene 
Carbon disulfide 
Carbon tetracliloride 
Clilorobenzene 
Clilorobromomethane 
Cliloroethane 
Cliloroform (Tricliloromethane) 
Cliloromethane (Methyl cWoride) 
2-CIilorotoluene 
4-Clilorotoluene 
Cymene (p-Isopropyltoluene) 
l,2-Dibromo-3-cliloropropane (DBCP) 
Dibromocliloromethane 
1,2-Dibronioethane (Ethylene dibromide) 
Dibroniomethane 
1,2-Diclilorobenzeiie 
1,3-Diclilorobenzcne 
1,4-Dichlorobenzene 
Diclilorodifluoromethane (CFC-12) 
1,1-Dicliloroethane 
1,2-Dichloroethane 
1,1-Dicliloroethene 
cis-l,2-Dicliloroe thene 
lrans-l,2-Dicliloroethene 
1,3-Dicliloropropane 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

730 

5 

18 

80 

80 

10 

13000 

80 

800 

5 

100 

430 

80 

260 

150 

0.2 

80 " 

0.05 

80 

600 

6.6 

75 

1700 

880 

5 

7 

70 

100 

2100 

5 

50 

80 

80 

29 

38000 

230 

2300 

5 

100 

1700 

80 

1100 

420 

0.2 

80 

0.05 

230 

600 

19 

75 

4800 

2500 

5 

7 

70 

100 

1700 

200 

ID 

ID 

35 

2200 

ID 

ID 

45 

47 

ID 

170 

ID 

ID 

ID 

0.2 

16 

38 

13 

ID 

740 

360 

65 

620 

1500 

20 U 

0.080 ] 

ZOU 

0.50 U 

0.50 U 

0.50 U 

20 U 

ZOU 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

ZOU 

2.0 U 

ZOU 

2.0 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

20 U 
0.10] 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

N/A 
0.11 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
0.13 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
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MW-103 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Locatiotu 
Sample Identification: 
Sample Date: 
Sample Deptlu 
Screen Deptlu Groundivater Cleanup Criteria 

Units a b c 

MW103 
VAS-56393-111810-DD-081 

11A8/2010 
(39-44) ft bgs 

(40.4-44) ft bgs 

MW103 
VAS-56393-111810-DD-079 

11A8/1010 
(44-49) ft bgs 

(45.4-49) ft bgs 

Highest Value 

Volatile Organic Compounds - Continued 
1,2-Dicliloropropane Mg/L 5 5 
2,2-Dicliloropropane Mg/L 
1,1-Dichloropropeiie Mg/L 
cis-l,3-Dichloropropene Mg/L 
trans-l,3-Dicliloropropene Mg/L 
Ethylbenzene Mg/L 74 74 
Hexachlorobutadiene Mg/L 15 42 
2-Hexanone Mg/L 1000 2900 
Isopropyl benzene Mg/L 800 2300 
4-Meaiyl-2-pentanone (Methyl isobutyl ketone) (MIBK) Mg/L 1800 5200 
Metiiylene chloride Mg/L 5 5 
Naphtiialene Mg/L 520 1500 
N-Propylbeiizene Mg/L 80 230 
2-Phenylbutane (sec-Butylbenzene) Mg/L 80 230 
Styrene Mg/L 100 100 
tert-Butylbenzene Mg/L 80 230 
l,l,Z2-Tetracliloroethane Mg/L 8.5 35 
1,1,1,2-Tetracliloroethane Mg/L 77 320 
Tetrachloroethene Mg/L 5 5 
Toluene Mg/L 790 790 
1,2,4-Trichlorobenzene Mg/L 70 70 
1,2,3-Trichlorobenzene Mg/L 
1,1,1-Trichloroetliane Mg/L 200 200 
1,1,2-Trichloroethane Mg/L 5 5 
Tricbloroethene Mg/L 5 5 
Trichlorofluoromethane (CFC-11) Mg/L 2600 7300 
1,2,3-Tricliloropropane Mg/L 42 120 
l,Z4-Trimethylbenzene Mg/L 63 63 
1,3,5-Trimethylbenzene [ig/L 72 72 
Vinyl chloride Mg/L 2 2 
o-Xylene Mg/L 280 280 
m&p-Xylenes Mg/L 

290 

18 
0.05 

ID 
ID 
940 
13 
ID 
ID 
80 

78 
1D,X 
45 
140 
30 

200 

330 

200 

17 
45 
15 
35 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.050 J 
ZOU 
20U 
ZOU 
20U 
ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
2.0 U 
0,50 U 
0.50 U 
0.50 U 
0.20] 
ZOU 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

0.11 J 
2.0 U 
20 U 
ZOU 
20 U 
2,0 U 
ZOU 
ZOU 
ZOU 
0.50 U 
ZOU 
0.50 U 
0.50 U 

0.50 U 
0.28 J 
ZOU 
2.0 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
0.50 U 
0.50 U 
O.IOJ 

N/A 
N/A 
N/A 
N/A 
N/A 
0.11 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
0.28 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
0.1 
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MW-103 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Locatiotu 
Sample Identificatioiu 
Sample Date: 
Sample Deptlu 
Screen Deptlu Groundwater Cleanup Criteria 

Units a b c 

MVJ103 
VAS-56393-111810-DD-081 

11/18/2010 
(39-44) ft bgs 

(40.4-44) ft bgs 

MV7103 
VAS-56393-111810-DD-079 

11A8/1010 
(44-49) ft bgs 

(45.4-49) ft bgs 

Highest Value 

Field Parameters 
Conductivity, field 
Dissolved oxygen (DO), field 
Oxidation reduction potential (ORP), field 
pH, field 
Temperature, field 
Turbidity (field) 
Pump Intake 
Pumping Rate 

mS/cm 
mg/L 

millivolts 
s.u. 

DegC 
NTU 
ft bgs 

mg/min 

6.5-8.5 6.5-8.5 6.5-9.0 

0.643 
0.35 
-157 
7.56 
10.19 

1000 U 
43 
200 

0.664 

0.35 

-177 

7.61 

10.23 

1000 U 

48 
200 

0.664 

1.12 

-80 
7.61 

11.71 

108 

48 
300 

Notes: 

(1) 

a 
b 
c 

ft bgs 
U 
J 

JP 
N 

N/A 
PCBs 

Michigan Act 451, Part 201 Groundwater: Residential and Industrial-Commercial Generic 
Cleanup Criteria - applicable with Uie time VAS sampling was completed performed. 
Residential and Commercial I Drinking Water, 
Industrial and Commercial fl. 111, IV Drinking Water, 
Groundwater Surface Water Interface. 
Feet below ground surface. 
Not present at or above the associated value. 
Laboratory qualified as an estimated value. 
Feet below ground surface. 
TIC presumptively present. 

Polychlorinated Biphenyls. 
IConcentration exceeds cleanup criteria (1). 

Highest concentration observed for associated analyte. 

CRA 056393 (8) 
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MW-104 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Locatiotu 
Sample Identification: 
Sample Date: 
Sample Deptlu 
Screen Deptlu 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
In>n 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Tliallium 
Vanadium 
Zinc 

PCBs 
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-

1016 (PCB-1016) 
1221 (PCB-1221) 
1232 (PCB-1232) 
1242 (PCB-1242) 
1248 (PCB-1248) 
1254 (PCB-1254) 
1260 (PCB-1260) 

Groundwater Cleanup Criteria '" 
Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

fl 

50 
6 
10 

2000 
4 
5 

100 
40 

1000 
300 
4 

400000 
50 
2 

100 
50 
34 

120000 
2 

4.5 
2400 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

b 

50 
6 
10 

2000 
4 
5 

100 
100 
1000 
300 
4 

1100000 
50 
2 

100 
50 
98 

350000 
2 
62 

5000 

0.5 
0.5 
0.5 
0,5 
0,5 
0.5 
0.5 

c 

130 
150 
1400 
41 
5.1 
11 
100 
23 

34 

5200 
0.0013 

130 
5 

0.2 

3.7 
12 
310 

0.2 
0.2 
0.2 
0,2 
0.2 
0.2 
0.2 

MW104 
VAS-56393-111610-DD-053 

11A6/1010 
(5-10) ft bgs 

(6.4-10) ft bgs 

216*" 
0.195 
1.3] 

179 ^ H H 
0.020 U 
0.012 J 

1.35 
Z190 
0.84 

1240'" 
0.837 
43000 

1680*" 
0.20 U 
5.68 
1.0 U 

0.020 U 

B ^ H 26600 
0.008 J 

0.69 
4.4 

0.025 U 
0.050 U 
0.025 U 
0.025 U 
0.011 ] 
0.025 U 
0.025 U 

MWlOi 
VAS-56393-111610-DD-051 

11A6/1010 
(10-15) ft bgs 

(11.4-15) ft bgs 

33.9 
0.060 N 
0.4 J,N 

130 
0.020 U 
0.016] 

0.91 
1.620 
1.47 
288 

0.147 
26200 

762*" 
0.20 U 
5.32 
1.0 U 

0.006 ] 
21500 
0.015] 
0.28 
Z9 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

MW104 
VAS-56393-111610-DD-049 

11A6/1010 
(15-20) ft bgs 

(16.4-20) ft bgs 

666*" 1 
0.095 N 
1.7 ],N 

116 
0.037 
0.032 
3.71 
3.700 
3.00 

3590*" 
1.800 
31500 

903*" 
0.20 U 
9.63 

m 0.4 ],N i ^ H 
0.004 ] 
22400 
0.042 
1.99 
9.3 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 



Sample Locatiotu 
Sample Identification: 
Sample Date: 
Sample Deptlu 

Screen Deptlu 

Volatile Organic Compounds 
Acetone 
Benzene 
Bromobenzene 
Bromodichloromethane 
Bromoform 
Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 
N-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Clilorobenzene 
Chlorobromomethane 
Chloroethane 
Chloroform (Trichloromethane) 
Cliloromethane (MeUiyl cliloride) 
2-Clilorotoluene 
4-Chlorotoluene 
Cymene (p-Isopropyltoluene) 
l,2-Dibromo-3-chloropropane (DBCP) 
Dibromochloromethane 
1,2-Dibronioetliane (Ethylene dibromide) 
Dibromomethane 
1,2-Diclilorobenzene 
1,3-Diclilorobenzene 
1,4-Dichlorobenzene 
Diclilorodifluorometliane (CFC-12) 
1,1-Dichloroethane 
1,2-Dicliloroethane 
1,1-Dichloroethene 
cis-l,2-Dicliloroetliene 
trans-l,2-Dicliloroetiiene 
1,3-Dicliloropropane 
1,2-Dichloropropane 

CRA 056393 (8) 

TABLE 7.4 

V1W-104 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Groundwater Cleanup Criteria '" 
Units 

Hg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
l*g/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

a 

730 
5 
18 
80 
80 
10 

13000 
80 
800 
5 

100 

430 
80 
260 
150 

0.2 
80 

0.05 
80 
600 
6,6 
75 

1700 
880 
5 
7 
70 
100 

5 

b 

2100 
5 
50 
80 
80 
29 

38000 
230 
2300 

5 
100 

1700 
80 

1100 
420 

0,2 
80 

0,05 
230 
600 
19 
75 

4800 
2500 

5 
7 
70 
100 

5 

c 

1700 
200 

ID 
ID 
35 

2200 
ID 
ID 
45 
47 

ID 
170 
ID 
ID 

ID 
0.2 

16 
38 
13 
ID 
740 
360 
65 
620 
1500 

290 

AfWI04 
VAS-56393-17I610-DD-053 

11/16/2010 
(5-10) ft bgs 

(6.4-10) ft bgs 

, 5.1 J 
^ ^ ^ ^ 0.65 

ZOU 
0.50 U 
0.50 U 
0.50 U 
20 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
ZOU 
2.0 U 
ZOU 
0.50 U 
ZOU 
0,50 U 
0,50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

MW104 
VAS-56393-111610-DD-051 

11A6/2010 
(10-15) ft bgs 

(11.4-15) ft bgs 

20 U 
0.21 J 
ZOU 

0.50 U 
0.50 U 
0.50 U 
20 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

Page 2 of 12 

MW104 
VAS-56393-111610-DD-049 

11/16/2010 
(15-20) ft bgs 

(16.4-20) ft bgs 

20U 
0.14 J 
ZOU 
0.50 U 
0.50 U 
0.50 U 
20U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
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MW-104 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Deptlu 
Screen Deptlu 

Volatile Organic Compounds - Continued 
2,2-Dichloropropane 
1,1-Dichloropropene 
cis-l,3-Dichloropropene 
trans-1,3-Dicliloropropene 
Ethylbenzene 
Hexaclilorobutadiene 
2-Hexanoiie 
Isopropyl benzene 
4-Metliyl-2-pentanone (Methyl isobutyl ketone) (MIBK) 
Methylene chloride 
Naphtlialene 
N-Propylbenzene 
2-PhenyIbutane (sec-Butylbenzene) 
Styrene 
tert-Butylbenzene 
1,1,2,2-Tetracliloroe thane 
1,1,1,2-Tetrachloroetiiane 
Tetrachloroethene 
Toluene 
1,2,4-Triclilorobenzene 
1,2,3-Triclilorobenzene 
1,1,1-Tricliloroethane 
1,1,2-Tricliloroetliane 
Tricbloroethene 
Triclilorofluoromethane (CFC-11) 
1,2,3-Trichloropropane 
1,2,4-Trimetliylbenzene 
1,3,5-rrimetliylbenzene 
Vinyl cliloride 
o-Xylene 
m&p-Xylenes 

Groundwater Cleanup Criteria '" 
Unite 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
(ig/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Hg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
l*g/L 
Hg/L 
Hg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Hg/L 

n 

74 
15 

1000 
800 
1800 

5 
520 
80 
80 
100 
80 
8.5 
77 
5 

790 
70 

200 
5 
5 

2600 
42 
63 
72 
2 

280 

b 

74 
42 

2900 
2300 
5200 

5 
1500 
230 
230 
100 
230 
35 
320 
5 

790 
70 

200 
5 
5 

7300 
120 
63 
72 
2 

280 

c 

18 
0.05 

ID 
ID 
940 
13 
ID 
ID 
80 

78 
1D,X 
45 
140 
30 

200 
330 
200 

17 
45 
15 
35 

MW104 
VAS-56393-111610-DD-053 

11A6/2010 
(5-10) ft bgs 

(6.4-10) ft bgs 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.14 J 
ZOU 
20 U 
ZOU 
20 U 
ZOU 
2.0 U 
ZOU 
2.0 U 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.96 
2.0 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
0.50 U 

^ • P 0.11] 
H i ' " ' 0-20] 

MW104 
VAS-56393-111610-DD-051 

11/16/2010 
(10-15) ft bgs 

(11.4-15) ft bgs 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.080 ] 
ZOU 
20 U 
ZOU 
20 U 
ZOU 
ZOU 
ZOU 
2.0 U 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.45] 
ZOU 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
0.50 U 
0.50 U 
0.13] 

MW104 
VAS-56393-111610-DD-049 

11A6/1010 
(15-20) ft bgs 

(16.4-20) ft bgs 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.060 J 
ZOU 
20U 
ZOU 
20U 
ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.43 J 
ZOU 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
0.50 U 
0.50 U 
0.12 J 
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MW-104 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identificatioiu 
Sample Date: 
Sample Deptlu 
Screen Deptlu Groundivater Cleanup Criteria 

Units a b c 

MW104 
VAS-56393-111610-DD-053 

11A6/2010 
(5-10) ft bgs 

(6.4-10) ft bgs 

MW104 
VAS-56393-111610-DD-051 

11A6/2010 
(10-15) ft bgs 

(11.4-15) ft bgs 

MW104 
VAS-56393-111610-DD-049 

11A6/2010 
(15-20) ft bgs 

(16.4-20) ft bgs 

Field Parameters 
Conductivity, field 
Dissolved oxygen (DO), field 
Oxidation reduction potential (ORP), field 
pH, field 
Temperature, field 
Turbidity (field) 
Pump Intake 
Pumping Rate 

mS/cm 
mg/L 

millivolts 
s.u. 

DegC 
NTU 
ft bgs 

mg/min 

6.5-8.5 6.5-8.5 6.5-9.0 

0.749 
5.35 
17 

7.92 
9,43 

1000 U 
9 

100 

0,625 
1.87 
-84 
7.66 
10.9 
4.81 
14 
150 

0.636 
0.41 
-171 
7.68 
10.38 

15 
19 
100 

Notes: 

m 
a 
b 
c 

ft bgs 
U 

J 
JP 
N 

N/A 
PCBs 

Michigan Act 451, Part 201 Groundwater: Residential and Industrial-Commercial Generic 
Cleanup Criteria - applicable with the time VAS sampling was completed performed. 
Residential and Commercial 1 Drinking Water. 
Industrial and Commercial II, 111, IV Drinking Water. 
Groundwater Surface Water Interface. 
Feet below ground surface. 
Not present at or above the associated value. 
Laboratory qualified as an estimated value. 
Feet below ground surface, 
TIC presumptively present. 

Polychlorinated Biphenyls. 
IConcentration exceeds cleanup criteria (1). 

Highest concentration observed for associated analyte. 

CRA 056393 (8) 



TABLE 7.4 Page 5 of 12 

MW-104 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Locatiotu 
Sample Identification: 
Sample Date: 
Sample Deptlu 
Screen Deptlu 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

PCBs 
Aroclor 
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-

1016 (PCB-1016) 
•1221 (PCB-1221) 
•1232 (PCB-1232) 
•1242 (PCB-1242) 
1248 (PCB-1248) 
1254 (PCB-1254) 
1260 (PCB-1260) 

Groundivater Cleanup Criteria ' " 

Units 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

l ig/L 

Mg/L 

Mg/L 

I 'g/L 

Mg/L 

I 'g/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Cg/L 

l ig/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

a 

50 

6 

10 

2000 

4 

5 

100 

40 

1000 

300 

4 

400000 

50 

2 

100 

50 

34 

120000 

2 

4.5 

2400 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

b 

50 

6 

10 

2000 

4 

5 

100 

100 

1000 

300 

4 

1100000 

50 

2 

100 

50 

98 

350000 

2 

62 

5000 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

c 

130 

150 

1400 

41 

5.1 

11 

100 

23 

34 

5200 

0.0013 

130 

5 

0.2 

3.7 

12 

310 

0.2 

0.2 

0.2 

0,2 

0.2 

0,2 

0.2 

MW104 

VAS-56393-111610-DD-047 

11/16/2010 

(20-25) ft bgs 

(21.4-25) f t bgs 

4080*" 

0.163 N 

5.4 N 

164 

0.373 

0.276 

27 . r 

11.6 

2 5 . / 

32300*" 

22.5*" 
55700 

1090*" 

0.05 T' 
24.9 

1.0 U 

0,025 

24000 

0.164 

11.4* 
134 

0.020 U 

0.040 U 

0,020 U 

0.020 U 

0,0059 JP 

0.020 U 

0.020 U 

AfWI04 

VAS-56393-111610-DD-046 

11A6/2010 

(25-30) ft bgs 

(26.4-30) f t bgs 

1740*" 
0,235 N 

3.4 N 

116 

0,155 

0,132 

2 5 . r 
4.900 

18.8 

15200*" 

15.4*" 
43400 

532*" 

0.02 J' 

17.5 

1.0 U 

0.016 J 

21300 

0.092 

5 .6 r 

81.8 

0,020 U 

0.039 U 

0.020 U 

0.020 U 

0.011 J 

0.020 U 

0.020 U 

M W 1 0 4 

VAS-56393-111510-DD-042 

11/15/2010 

(30-35) ft bgs 

(31.4-35) f t bgs 

3010*" 
0.167 

3.9 

130 

0.237 

0.161 

31.4' 

8.040 

20.3 

22400*" 

1.3.0*" 

56500 

733*" 

0.20 U 

19.5 

1.0 U 

0.023 

21600 

0.150 

9.10* 
137 

0.020 U 

0.039 U 

0.020 U 

0.020 U 

0.020 U 

0,020 U 

0.020 U 
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MW-104 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Locatiotu 
Sample Identificatioiu 
Sample Date: 
Sample Deptlu 
Screen Deptlu Groundwater Cleanup Criteria 

Units a b c 

MW104 
VAS-56393-1116W-DD-047 

11A6/2010 
(20-25) ft bgs 

(21.4-25) ft bgs 

MW104 
VAS-56393-111610-DD-046 

11A6/1010 
(25-30) ft bgs 

(16.4-30) ft bgs 

MW104 
VAS-56393-111510-DD-041 

11A5/1010 
(30-35) ft bgs 

(31.4-35) ft bgs 

Volatile Organic Compounds 
Acetone 
Benzene 
Bromobenzene 
Bromodichloromethane 
Bromoform 
Bromomethane (Methyl bromide) 
2-Butanone (Metliyl etiiyl ketone) (MEK) 
N-Butylbenzcne 
Carbon disulfide 
Carbon tetracliloride 
Clilorobenzene 
Clilorobromomethane 
Cliloroethane 
Cliloroform (Tricliloromethane) 
Cliloromethane (Methyl cliloride) 
2-Clilorotoluene 
4-ChIorotoluenc 
Cyniene (p-Isopropyltoluene) 
l,2-Dibronio-3-cliloropropane (DBCP) 
Dibromocliloromethane 
1,2-Dibromoetliane (Ethylene dibromide) 
Dibromomethane 
1,2-Diclilorobeiizene 
1,3-Diclilorobcnzene 
1,4-Diclilorobeiizene 
Diclilorodifluorometliane (CFC-12) 
1,1-Dicliloroe thane 
1,2-Dicliloroethane 
1,1-Dicliloroetliene 
cis-1,2-Dichloroethene 
trans-1,2-Dicliloroethene 
1,3-Dichloropropane 
1,2-Dicliloropropane 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

730 
5 

18 
80 
80 
10 

13000 

80 
800 
5 
100 

430 
80 
260 
150 

0.2 
80 

0.05 

80 

600 
6.6 

75 
1700 

880 
5 
7 
70 
100 

5 

2100 

5 

50 
80 
80 
29 

38000 

230 
2300 

5 
100 

1700 

80 
1100 

420 

0.2 
80 

0.05 

230 
600 
19 
75 
4800 

2500 

5 
7 
70 
100 

5 

1700 

200 

ID 
ID 
35 
2200 

ID 
ID 
45 
47 

ID 
170 
ID 
ID 

ID 
0.2 

16 
38 

13 
ID 

740 
360 
65 
620 
1500 

290 

20 U 

0.090 ] 

ZOU 
0.50 U 

0.50 U 

0.50 U 

20 U 

ZOU 
0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

ZOU 
2.0 U 

2.0 U 

2.0 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

20 U 
0.070] 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
2.0 U 
2.0 U 
ZOU 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

20 U 
0.12] 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
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MW-104 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Locatiotu 
Sample Identificatioiu 

Sample Date: 

Sample Deptlu 

Screen Deptlu 

Volatile Organic Compounds - Continued 

2,2-Dichloropropane 

1,1-Dicliloropropene 

cis-l,3-Dicliloropropene 

traiis-l,3-Dichloropropene 

Ethylbenzene 

Hexaclilorobutadiene 

2-Hexaiione 

Isopropyl benzene 

4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) 

Methylene cliloride 

Naphthalene 

N-Propylbenzene 

2-Phenylbutane (sec-Butylbenzene) 

Styrene 

tert-Butylbenzene 

l,l,Z2-Tetrachloroethane 

1,1,1,2-Tetracliloroethane 

Tetracliloroethene 

Toluene 

1,2,4-Trichlorobenzene 

1,2,3-Tricliloro benzene 

1,1,1-Tricliloroethane 

1,1,2-Tricliloroetliane 

Tricliloroethene 

Triclilorofluoromethane (CFC-11) 

1,2,3-Tricliloropropane 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

Vinyl cliloride 

o-Xylene 

m&p-Xylenes 

Groundwater Cleit 

Units 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

n 

74 

15 

1000 

800 

1800 

5 

520 

80 

80 

100 

80 

8.5 

77 

5 

790 

70 

200 

5 

5 

2600 

42 

63 

72 

2 

280 

•nup Criteria ' " 

b 

74 

42 

2900 

2300 

5200 

5 

1500 

230 

230 

100 

230 

35 

320 

5 

790 

70 

200 

5 

5 

7300 

120 

63 

72 

2 

280 

c 

18 

0.05 

ID 

ID 

940 

13 

ID 

ID 

80 

78 

1D,X 

45 

140 

30 

200 

330 

200 

17 

45 

15 

35 

MW104 

VAS-56393-111610-DD-047 

11/16/1010 

(20-25) ft bgs 

(21.4-15) f t bgs 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.050] 

2.0 U 

20 U 

2.0 U 

20 U 

ZOU 

2.0 U 

2.0 U 

2.0 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.25] 

ZOU 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

ZOU 

ZOU 

0.50 U 

0.50 U 

0.50 U 

MW104 

VAS-56393-111610-DD-046 

11A6/1010 

(25-30) ft bgs 

(16.4-30) f t bgs 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

20 U 

2.0 U 

20 U 

2.0 U 

2.0 U 

ZOU 

2.0 U 

0.50 U 

ZOU 

0.50 U 

0.50 U 

0.50 U 

0.19] 

2.0 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

MW104 

VAS-56393-111510-DD-041 

11A5/1010 

(30-35) ft bgs 

(31.4-35) f t bgs 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.090 ] 

2.0 U 

20 U 

2.0 U 

20 U 

ZOU 

ZOU 

ZOU 

ZOU 

0.50 U 

ZOU 

0.50 U 

0.50 U 

0.50 U 

0.49] 

2.0 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

ZOU 

ZOU 

0.50 U 

0.50 U 

0.13] 
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MW-104 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Locatioru 
Sample Identification: 
Sample Date: 
Sample Deptlu 
Screen Deptlu Groundwater Cleanup Criteria 

Units a b c 

MV/104 
VAS-56393-111610-DD-047 

11A6/1010 
(20-25) ft bgs 

(11.4-15) ft bgs 

MW104 
VAS-56393-111610-DD-046 

11A6/1010 
(25-30) ft bgs 

(26.4-30) ft bgs 

MW104 
VAS-56393-111510-DD-042 

11A5/1010 
(30-35) ft bgs 

(31.4-35) ft bgs 

Field Parameters 
Conductivity, field 
Dissolved oxygen (DO), field 
Oxidation reduction potential (ORP), field 
pH, field 
Temperature, field 
Turbidity (field) 
Pump Intake 
Pumping Rate 

mS/cm 
mg/L 

millivolts 
s.u. 

DegC 
NTU 
ft bgs 

mg/min 

6.5-8.5 6.5-8.5 6.5-9.0 

0.676 
0.68 
-79 
7.55 
10.33 

1000 U 
24 

200 

0.693 
1.32 
-33 
7.46 
10.35 

1000 U 
29 
200 

0.714 
0.95 
-99 
7.37 
1Z28 

1000 U 
34 
300 

Notes: 
(1) 

a 
b 
c 

ft bgs 
U 

J 
F 
N 

N/A 
PCBs 

Michigan Act 451, Part 201 Groimdwater: Residential and Industrial-Commercial Generic 
Cleanup Criteria - applicable with the time VAS sampling was completed performed. 
Residential and Commercial I Drinking Water, 
Industrial and Commercial II, IH, FV Drinking Water. 
Groundwater Surface Water Interface, 
Feet below ground surface. 
Not present at or above the associated value. 
Laboratory qualified as an estimated value. 
Feet below ground surface. 
TIC presumptively present. 

Polyclilorinated Biphenyls. 
IConcentration exceeds cleanup criteria (1). 

Highest concentration observed for associated analyte. 



TABLE 7.4 Page 9 of 12 

MW-104 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identificatioiu 
Sample Date: 
Sample Deptlu 
Screen Depth: Groundwater Cleanuv Criteria 

Units a b c 

MW104 
VAS-56393-111510-DD-040 

11A5/1010 
(35-40) ft bgs 

(36.4-40) ft bgs 

MW104 
VAS-56393-111510-DD-036 

11/15/1010 
(40-45) ft bgs 

(41.4-45) ft bgs 

Highest Value 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

PCBs 
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-

1016 (PCB-1016) 
1221 (PCB-1221) 
1232 (PCB-1232) 
1242 (PCB-1242) 
1248 (PCB-1248) 
1254 (PCB-1254) 
1260 (PCB-1260) 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

50 
6 
10 

2000 

4 
5 

100 
40 

1000 

300 

4 
400000 

50 

2 

100 
50 
34 

120000 

2 

4.5 
2400 

0.5 

0.5 
0.5 

0.5 
0.5 

0,5 
0,5 

50 
6 
10 

2000 

4 
5 

100 
100 

1000 

300 

4 

1100000 

50 

2 

100 
50 
98 

350000 

2 

62 
5000 

0,5 
0,5 
0,5 
0,5 
0,5 

0,5 
0,5 

130 

150 
1400 

41 
5,1 

11 

100 

23 

34 

5200 

0,0013 

130 
5 
0,2 

3,7 

12 
310 

0.2 
0,2 
OZ 
0,2 
0.2 

0.2 
0.2 

4180' 
, i b 

3090 
,ab 

0.156 
3.8 
156 

0.289 
0.171 

25.4 
1.0 U 
0.040 
25300 
0.140 
8.68' 
130 

0.020 U 
0.039 U 
0.020 U 
0.020 U 
0.018] 
0.020 U 
0.020 U 

0.184 
3.5 
142 

0.202 
0.139 

71.0' 

6.620 

26.3' 

29300*" 

12.3*" 

53400 

783*" 

0.02 J' 

73.4' 

5.670 

28.2' 

26000*" 

8.920*" 

43900 

798*" 

0.02 T' 

25.1 
1.0 U 
0.035 
24600 
0.098 
6.62* 
239 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.029 

0.020 U 
0.020 U 

4180 
0.235 
5.4 
179 

0.373 
0.276 
73.4 
11.6 
28.2 

32300 
22.5 

56500 
1680 
0.05 
25.4 
0.4 
0.04 

26600 
0,164 
11,4 
239 

N/A 
N/A 
N/A 
N/A 
0.029 
N/A 
N/A 
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MW-104 
VAS ANAL'VTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Deptlu 
Screen Deptlu Groundivater Cleanup Criteria 

Units a b c 

MW104 
VAS-56393-111510-DD-040 

11A5/1010 
(35-40) ft bgs 

(36.4-40) ft bgs 

MVJ104 
VAS-56393-111510-DD-036 

11A5/1010 
(40-45) ft bgs 

(41.4-45) ft bgs 

Highest Value 

Volatile Organic Compounds 
Acetone 
Benzene 
Bromobenzene 
Bromodicliloromethane 
Bromoform 
Bromomefliane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 
N-Butylbenzene 
Carbon disulfide 
Carbon tetracliloride 
Chlorobenzene 
Chlorobromomethane 
Chloroethane 
Chloroform (Trichloromethane) 
Cliloromethane (Methyl cliloride) 
2-Chlorotoluene 
4-Clilorotoluene 
Cymene (p-Isopropyltoluene) 
l,2-Dibromo-3-chloropropane(DBCP) 
Dibromocliloromethane 
1,2-Dibromoethane (Ethylene dibromide) 
Dibromomethane 
1,2-Diclilorobenzene 
1,3-Diclilorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane (CFC-12) 
1,1-Dichloroetliane 
1,2-DichloroeUiane 
1,1-Dichloroetliene 
cis-l,2-Dichloroethene 
traiis-l,2-Dichloroethene 
1,3-Dichloropropane 
1,2-Dichloropropane 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

730 
5 
18 
80 
80 
10 

13000 
80 
800 
5 

100 

430 
80 
260 
150 

0.2 
80 

0.05 
80 
600 
6.6 
75 

1700 
880 
5 
7 
70 
100 

5 

2100 
5 
50 
80 
80 
29 

38000 
230 
2300 

5 
100 

1700 
80 

1100 
420 

0.2 
80 

0.05 
230 
600 
19 
75 

4800 
2500 

5 
7 
70 
100 

5 

1700 
200 

ID 
ID 
35 

2200 
ID 
ID 
45 
47 

ID 
170 
ID 
ID 

ID 
OZ 

16 
38 
13 
ID 
740 
360 
65 
620 
1500 

290 

20U 
0.12] 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 
ZOU 
0.26 J 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

20U 
0.20 J 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 
ZOU 
0.18] 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
2.0 U 
ZOU 
ZOU 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

5.1 
0.65 
N / A 
N/A 
N / A 
N/A 
N/A 
N/A 
0.26 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

CRA 056393 (8) 
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MW-104 

VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Locatiotu 

Smnple Identificatioiu 

Sample Date: 

Sample Deptlu 

Screen Deptlu Groundivater Cleanup Criteria 

Units a b c 

MW104 

VAS-56393-111510-DD-040 

11A5/1010 

(35-40) ft bgs 

(36.4-40) f t bgs 

MW104 

VAS-56393-111510-DD-036 

11/15/1010 

(40-45) ft bgs 

(41.4-45) f t bgs 

Highest Value 

Volatile Organic Compounds - Continued 

2,2-Dicliloropropane Mg/L 

1,1-DicIiloropropene Mg/L 

cis-l,3-Dicliloropropene Mg/L 

traiis-l,3-Dichloropropene Mg/L 

Ethylbenzene Mg/L 74 74 

Hexaclilorobutadiene Mg/L 15 42 

2-Hexanone Hg/L 1000 2900 

Isopropyl benzene ng/L 800 2300 

4-Mcthyl-2-pentaiione (Methyl isobutyl ketone) (MIBK) Mg/L 1800 5200 

Methylene chloride Mg/L 5 5 

Naphthalene Hg/L 520 1500 

N-Propylbenzene Hg/L 80 230 

2-Phenylbutane (sec-Butylbenzene) jig/L 80 230 

Styrene Hg/L 100 100 

tert-Butylbenzene Hg/L 80 230 

l,l,Z2-Tetracliloroetliane ng/L 8.5 35 

1,1,1,2-Tetracliloroethane ng/L 77 320 

Tetracliloroethene Mg/L 5 5 

Toluene Mg/L 790 790 

1,2,4-Trichlorobenzene jig/L 70 70 

1,2,3-Triclilorobenzene Mg/L 

1,1,1-Tricliloroetliane ng/L 200 200 

1,1,2-Tricliloroethane Mg/L 5 5 

Tricbloroethene Mg/L 5 5 

Triclilorofluoromethane (CFC-11) Mg/L 2600 7300 

l,Z3-Tricliloropropane jig/L 42 120 

1,2,4-Trimetliylbenzene Mg/L 63 63 

1,3,5-Trimetliylbenzene ng/L 72 72 

Vinyl chloride Hg/L 2 2 

o-Xylene Hg/L 280 280 

m&p-Xylenes Mg/L 

18 

0.05 

ID 

ID 

940 

13 

ID 

ID 

80 

78 

1D,X 

45 

140 

30 

200 

330 

200 

17 

45 

15 

35 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.050 ] 

ZOU 

20 U 

2.0 U 

20 U 

2.0 U 

2.0 U 

2.0 U 

2.0 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.41] 

ZOU 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.080 ] 

ZOU 
20 U 

2.0 U 

20 U 

2.0 U 

2.0 U 

2.0 U 

ZOU 
0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.69 

ZOU 
2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

N/A 

N/A 
N/A 
N/A 
0.14 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
0.96 

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 

0.11 

0.2 

CRA 1)5639.1 (8) 
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MW-104 
VAS ANAL'VTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Locatiotu 
Sample Identification: 
Sample Date: 
Sample Deptlu 
Screen Deptlu Groundivater Cleanup Criteria 

Units a b c 

MW104 
VAS-56393-111510-DD-040 

11A5/1010 
(35-40) ft bgs 

(36.4-40) ft bgs 

MV^104 
VAS-56393-111510-DD-036 

11A5/2010 
(40-45) ft bgs 

(41.4-45) ft bgs 

Highest Value 

Field Parameters 
Conductivity, field 
Dissolved oxygen (DO), field 
Oxidation reduction potential (ORP), field 
pH, field 
Temperature, field 
Turbidity (field) 
Pump Intake 
Pumping Rate 

mS/cm 
mg/L 

millivolts 
s.u. 

DegC 
NTU 
ft bgs 

mg/min 

6.5-8.5 6.5-8.5 6.5-9.0 

0.698 
0.62 
-127 
739 
1Z27 

1000 U 
39 
300 

0.706 
0.8 

-122 
7.38 
1Z52 
1000 U 

44 
300 

0.749 
5.35 
17 

7.92 
12.52 

15 
44 
300 

Notes: 

(1) 

b 
c 

ft bgs 

U 

J 
W 
N 

N/A 
PCBs 

Michigan Act 451, Part 201 Groundwater: Residential and Industrial-Commercial Generic 
Cleanup Criteria - applicable with the time VAS sampling was completed performed. 
Residential and Commercial 1 Drinking Water. 
Industrial and Commercial II, 111, IV Drinking Water. 
Groundwater Surface Water Interface. 
Feet below ground surface. 
Not present at or above the associated value. 
Laboratory qualified as an estimated value. 
Feet below ground surface. 
TIC presumptively present. 

Polychlorinated Biphenyls, 
JConcentiation exceeds cleanup criteria (1), 

Highest concentration observed for associated analyte. 

CRA (B6393 (8) 
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MW-105 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Deptlu 
Screen Depth: Groundwater Cleanup Criteria ' 

Units a b c 

MW105 
VAS-56393-ni6W-DD-054 

11/16/2010 
(7-12) ft bgs 

(8.4-12) ft bgs 

MW105 
VAS-56393-in610-DD-052 

11/16/2010 
(12-17) ft bgs 

(13.4-17) ft bgs 

MW105 
VAS-56393-U1610-DD-050 

11A(/10W 
(17-22) ft bgs 

(18.4-22) ft bgs 

MV!105 
VAS-56393-111610-DD-048 

11/16/2010 
(22-27) ft bgs 

(23.4-27) ft bgs 

Metals 

Aluminum 
Antimony 
Arsenic 
Baritmi 
BeryUium 
Cadmium 

Chromium 

Cobalt 
Copper 

Iron 

Lead 
Magnesiimi 
Manganese 

Mercury 

Nickel 
Seleniimi 
Silver 
Sodiimi 
Thallium 
Vanadium 

Zinc 

PCBs 
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Arodor-

1016 (PCB-1016) 
1221 (PCB-1221) 
1232 (PCB-1232) 
1242 (PCB-1242) 
1248 (PCB-1248) 
1254 (PCB-1254) 
1260 (PCB-1260) 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

50 
6 
10 

2000 
4 
5 

100 

40 

1000 

300 

4 
400000 

50 

2 
100 

50 
34 

120000 
2 

4,5 

2400 

0,5 
0,5 
0,5 
0,5 

0,5 
0,5 
0,5 

50 
6 

10 
2000 

4 
5 

100 

100 

1000 

300 

4 
1100000 

50 

2 
100 
50 
98 

350000 
2 

62 

5000 

0,5 
0,5 
0,5 
0.5 

0.5 
0.5 
0.5 

130 
150 
1400 
41 
5.1 

11 

100 

23 

34 

5200 

o.ooi: 
130 
5 

0.2 

3.7 

12 

310 

0.2 

0.2 
OZ 
0.2 

OZ 
0.2 

OZ 

3730'" 

0.074 
3.0 
177 

0.282 
0.181 

11.5' 

42300 

956*' 
0.05 I' 
14.6 
1.0 U 

0.015] 
23600 
0.104 

7.19' 
50.7 

0.020 U 
0.039 U 
0.020 U 
0.020 U 

0.027 
0.020 U 
0.020 U 

691'" 
0.145 
2.1 
148 

0.078 
0.035 

1 1 . / 

41900 

1170" 
0.20 U 

9.12 
1.0 U 
0.007] 
23500 
0.048 
Z60 
17Z 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.016] 
0.020 U 
0.020 U 

96.3" 
0.056 N 
0.7 J,N 

76.7 
0.020 U 
0.005] 

0.95 

24500 

184" 
0.20 U 
2.87 

1.0 U 
0.020 U 
21400 
0.011 J 

0.39 
15.1 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

135" 
0.116 N 
0.8 J,N 

82.0 
0.020 U 
0.010] 

2.77 

6.180 
1Z6 

19800'" 

15.4'" 

3.510 
6.28 

4800" 
3.890 

1.060 
0.98 

799'" 
0.333 

2.150 
1.42 

1480'" 1 
0.440 

28900 

521" 
0.20 U 

5.77 
1.0 U 
0.006 J 
23000 
0.024 
0.57 
17.5 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

CRA 056393 (8) 
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MW-105 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Locntion: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Depth: Groundwater Cleanup Criteria '" 

Units a b c 

MW105 
VAS-56393-111610-DD-054 

11A6/2010 

(7-12) ft bgs 

(8.4-12) f t bgs 

MW105 
VAS-56393-111610-DD-052 

11A6/20W 
(12-17) ft bgs 

(13.4-17) f t bgs 

AfWIOS 
VAS-56393-in6I0-DD-050 

11A6/20W 
(17-22) ft bgs 

(18.4-22) f t bgs 

MW105 
VAS-56393-in6W-DD-048 

11A6/1010 
(22-27) ft bgs 

(23.4-27) f t bgs 

Volatile Organic Compounds 
Acetone 
Benzene 
Bromobenzene 
Bromodichloromethane 
Bromoform 
Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 
N-Butylbenzene 
Cartxjn disulfide 
Cartx3n tetrachloride 
Chlorobenzene 
Chlorobromomethane 
Chloroethane 
Chloroform (Trichloromethane) 
Chloromethane (Methyl chloride) 
2-Ctilorotoluene 
4-ChlorotoIuene 
Cymene (p-lsopropyltoluene) 
l,2-Dibromo-3<hloropropane (DBCP) 
Dibromochloromethane 
1,2-Dibromoethane (Ethylene dibromide) 
Dibromomethane 
1,2-DichIorobcnzene 
1,3-Dichlorobenzene 
1,4-Diclilorobenzene 
Dichlorodifluoromethane (CFC-12) 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-l,2-Dichloroethene 
trans-l,2-Dichloroethene 

Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 

730 
5 
18 

80 
80 
10 

13000 
80 
800 

5 
100 

430 
80 
260 
150 

0.2 
80 

0.05 
80 

600 
6.6 

75 

1700 
880 

5 
7 

70 
100 

2100 
5 
50 
80 

80 
29 

38000 
230 

2300 
5 

100 

1700 
80 

1100 
420 

0.2 
80 

0.05 
230 

600 
19 

75 

4800 
2500 

5 
7 

70 
100 

1700 
200 

ID 
ID 
35 

2200 
ID 
ID 
45 
47 

ID 
170 
ID 
ID 

ID 
0.2 

16 
38 

13 
ID 

740 
360 

65 
620 
1500 

20 U 
0.50 U 
ZOU 

0.50 U 
0.50 U 
0.50 U 
20 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
ZOU 
2.0 U 
0.50 U 
2.0 U 

0.50 U 
0.50 U 
0.50 U 

0,50 U 
0,50 U 
0.50 U 

0,50 U 
0,50 U 
0,50 U 
0.50 U 

20U 
0.14 J 
ZOU 
0.50 U 
0.50 U 
0.50 U 
20 U 
ZOU 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

20 U 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
20U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.080] 
0.50 U 
ZOU 
ZOU 
ZOU 
ZOU 

0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

20 U 
0.30] 
2.0 U 

0.50 U 
0.50 U 
0.50 U 
20U 
ZOU 
OJOU 
0.50 U 
OJOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
2.0 U 
2.0 U 
0.50 U 
2.0 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

CRA 056.393 (8) 
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MW-105 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 

Sample Date: 
Sample Depth: 

Screen Depth: 

Volatile Organic Coinpoimds - Continued 

1,3-Dichloropropane 
1,2-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
cis-l,3-Dichloropropene 
trans-l,3-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
2-Hexanone 
Isopropyl benzene 
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) 

Methylene chloride 
Naphthalene 
N-Propylbenzene 
2-Phenylbutane (sec-Butylbenzene) 

Styrene 
tert-Butylbenzene 
1,1,2,2-Tetrachloroethane 
1,1,1,2-Tetrachloroethane 

Tetrachloroethene 
Toluene 
1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 
1,1,1-Trichloroethane 

1,1,2-Trichloroethane 
Tricbloroethene 
Trichlorofluoromethane (CFC-11) 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 
Vinyl chloride 
o-Xylene 

m&p-Xylenes 

Groundwater Cleanup Criteria '" 
Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

d 

5 

74 

15 
1000 
800 
1800 

5 
520 

80 
80 
100 
80 

8.5 
77 
5 

790 
70 

200 

5 
5 

2600 
42 

63 
72 
2 

280 

b 

5 

74 
42 

2900 
2300 
5200 

5 
1500 
230 
230 
100 
230 
35 
320 

5 
790 

70 

200 
5 

5 
7300 
120 

63 
72 
2 

280 

c 

290 

18 
0.05 

ID 
ID 
940 
13 
ID 
ID 
80 

78 
1D,X 
45 
140 
30 

200 
330 

200 

17 

45 
15 
35 

MW105 
VAS-56393-III610-DD-054 

13/16/2030 
(7-12) ft bgs 

(8.4-12) ft bgs 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
20 U 
ZOU 
20U 
ZOU 
ZOU 
ZOU 
ZOU 

050 u 
ZOU 
0.50 U 

0.50 U 
0.50 U 
0.15 J 

ZOU 
ZOU 

0.50 U 
0.50 U 
0.50 U 

0.50 U 
ZOU 

ZOU 
0.50 U 

0.50 U 
0.50 U 

MW305 
VAS-56393-1U610-DD-052 

11A6/20W 
(12-17) ft bgs 

(13.4-17) f t bgs 

0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 

0.060 J 
ZOU 
20U 
ZOU 
20 U 
ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 

0.41 J 
ZOU 

ZOU 
1 0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
ZOU 
ZOU 
0.50 U 

0.50 U 
0.10 J 

MW305 
VAS-56393-313630-DD-0S0 

11A(/2010 
(17-22) ft bgs 

(18.4-22) f t bgs 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
20U 
ZOU 
20U 
ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
OZOJ 
ZOU 

ZOU 
0.10 J 

0.50 U 
0.50 U 
0.50 U 
0.50 U 

ZOU 
ZOU 
0.50 U 
0.50 U 
0.50 U 

MW305 
VAS-56393-313610-DD-048 

11A6/2010 
(22-27) ft bgs 

(23.4-27) f t bgs 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.13] 
ZOU 
20U 

ZOU 
20U 

ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
2.0 U 

0.50 U 
0,50 U 
0,50 U 

^ M f ^ ; - . , 0.66 
2.0 U 

ZOU 
0.10 J 
0.50 U 
0.50 U 
0.50 U 

0.50 U 
ZOU 

2.0 U 
0.50 U 
0.50 U 

• " 0.18 j i ^ m 

CRA 056,393 (8) 
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MW-105 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Notes: 

(1) 

a 
b 
c 

ft bgs 
U 

J 
N 

N / A 
PCBs 

1 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 

Screen Depth: 

Field Parameters 
Conductivity, field 
Dissolved oxygen (DO), field 
Oxidation reduction potential (ORP), field 

pH, field 
Temperature, field 
Turbidity (field) 

Pump Intake 
Pimiping Rate 

Grouitdzvater Cleanup Criteria 
Units a b c 

mS/cm 
mg/L 

millivolts 
s.u. 6.5-8.5 6.5-8.5 6.5-9.0 

DegC 
NTU 

ft bgs 
mg/min 

Michigan Act 451, Part 201 Groundwater: Residential and Industrial-Commercial Generic 
Cleanup Criteria - appUcable with the time VAS 
Residential and Commercial 1 Drinking Water. 

sampling 

Industrial and Commercial 11, III, IV Drinking Water. 
Groundwater Surface Water Interface. 
Feet below ground surface. 
Not present at or above the associated value. 
Lalxjratory qualified as an estimated value. 

Feet below groimd surface. 

Polychlorinated Biphenyls. 

JConcentration exceeds cleanup criteria (1). 

was completed performed. 

MW305 
VAS-56393-3 316W-DD-054 

nA6/ioio 
(7-12) ft bgs 

(8.4-12) f t bgs 

0.743 
0.67 

-20 
7.17 

11.12 
1000 U 

11 
200 

MW305 
VAS-56393-333630-DD-052 

11A(/2010 
(12-17) ft bgs 

(13.4-17) f t bgs 

0.715 
4.95 
-32 

7.56 
10.95 
263 
16 
150 

MW105 
VAS-56393-3 31610-DD-050 

11A6/2010 
(17-22) ft bgs 

(18.4r22)ftbgs 

0.648 
0.88 
-93 

7.43 
112 
282 
21 
200 

MWIOS 
VAS-56393-311610-DD-048 

nA6/2010 
(22-27) ft bgs 

(23.4-27) f t bgs 

0.680 
0.45 
-169 
7.60 

10.94 
25.9 
26 
200 

Highest concentration observed for associated analyte. 
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MW-105 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identificatioiu 
Sample Date: 
Sample Depth: 
Screen Depth: 

Metals 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 

Chromium 

Cobalt 
Copper 

Iron 

Lead 
Magnesium 

Manganese 

Mercury 
Nickel 
Seleniimi 
Silver 
Sodium 
Thallium 
Vanadium 

Zinc 

PCBs 
Aroclor. 
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-

1016 (PCB-1016) 
1221 (PCB-1221) 
1232 (PCB-1232) 
1242 (PCB-1242) 
1248 (PCB-1248) 
1254 (PCB-12M) 
1260 (PCB-1260) 

Groundivater Cleanup Criteria " ' 
Units 

Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

n 

50 
6 

10 
2000 

4 
5 

lOO 

40 

1000 

300 

4 
400000 

50 

2 
lOO 
50 
34 

120000 
2 

4.5 

2400 

0.5 
0.5 
0.5 

0.5 
0.5 

0.5 
0.5 

b 

50 
6 
10 

2000 
4 
5 

100 
100 
1000 
300 

4 
1100000 

50 

2 
100 
50 
98 

350000 
2 

62 

5000 

0.5 
0.5 
0.5 

0.5 
0.5 

0.5 
0.5 

c 

130 
150 

1400 
41 
5.1 
11 
100 
23 

34 

5200 

0.0013 

130 
5 

0.2 

3.7 

12 

310 

0.2 
0.2 
OZ 

OZ 
OZ 
OZ 
OZ 

iWW305 
VAS-56393-333630-DD-044 

IIAWOIO 
(27-32) ft bgs 

(28.4-32) f t bgs 

6080'" 
0.254 N 
8.3 N 

^ K 265 ^ 
^ p 0.489 WM 
^ ^ 0.280 ^ 

86.0' 
11.9 

68.3' 

49700'" 

25.8'" 
73500 

1650"" 
0.07 J' 
52Z 
1.0 U 
0.064 
23000 
0.188 

I Z l " 

1080' 

0.020 U 
0.039 U 
0.020 U 

0.020 U 
0.020 U 
0.020 U 
0.020 U 

MW105 
VAS-56393-333630-DD-045 

11A6/2010 
(27-32) ft bgs 

(28.4-32) f t bgs 

5940'" 
0.262 N 

8.5 N 
248 

0.480 
0.246 

84.3' 
11.3 

64.5' 

49100'" 

26.3'" 
68900 

1530'" 

0.05 r 
49Z 

1.0 U 
0.056 
22900 
0.185 

I Z l " 

98^ 

0.020 U 
0.040 U 
0.020 U 

0.020 U 
0.020 U 
0.020 U 
0.020 U 

MW 105 
VAS-56393-3 3 35I0-DD-041 

11/1572010 
(32-37) ft bgs 

(33.4-37) f t bgs 

488''' 
0.169 

1.8 
85.1 

0.021 
0.028 
6.87 
Z580 
7.77 

3940'" 
1.470 

26300 

413'" 
0.20 U 

10.3 
1.0 U 

0.008 J 
20700 
0.027 

132 

232 

0.020 U 
0.039 U 
0.020 U 

0,020 U 
0,020 U 
0.020 U 
0.020 U 

A«V105 
VAS-56393-I33530-DD-039 

1V15/2O10 
(37-42) ft bgs 

(38.4-42) f t bgs 

3310'" 1 
m m t B f m m m i m & S ^ s i i s i ^ ^ ^ 

MHHHBBkiteHi^ 
145 

0.242 
0.128 

56.0' 
5.880 

71.0' 

28800'" 

i4.r" 
58400 

711'" 

0.03 I' 
45.1 

0.6 J ^ m m i 
0.037 
21100 
0.096 

7.59* 

1800' 

0.020 U 
0.039 U 
0.020 U 

0.020 U 
0.020 U 
0.020 U 
0.020 U 

CRA 056393 (8) 
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MW-105 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Depth: 

Volatile Organic Compounds 
Acetone 
Benzene 
Bromobenzene 
Bromodichloromethane 
Bromoform 
Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 
N-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorobromomethane 
Chloroethane 
Cliloroform (Trichloromethane) 
Chlorometliane (Methyl chloride) 
2-ClilorotoIuene 
4-Chlorotoluene 
Cymene (p-Isopropyltoluene) 
l,2-Dibromo-3-chloropropane (DBCP) 
Dibromochloromethane 
1,2-Dibromoethane (Ethylene dibromide) 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane (CFC-12) 
1,1-Dichloroethane 
1,2-DichIoroethane 
1,1-Dicliloroethene 
cis-l,2-Dichloroethene 
trans-l,2-DichIoroethene 

Groundwater Cleanup Criteria " ' 
Units 

Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 

a 

730 
5 

18 
80 

80 
10 

13000 
80 
800 

5 
100 

430 
80 
260 
150 

0.2 
80 

0.05 

80 
600 
6.6 

75 
1700 

880 
5 
7 

70 
100 

b 

2100 
5 
50 
80 

80 
29 

38000 
230 
2300 

5 
100 

1700 
80 

1100 
420 

0.2 
80 

0.05 
230 

600 
19 

75 
4800 

2500 
5 
7 

70 
100 

c 

1700 
200 

ID 
ID 
35 

2200 
ID 
ID 
45 
47 

ID 

170 
ID 
ID 

ID 

0.2 

16 
38 

13 

ID 
740 
360 
65 
620 

1500 

MW305 
VAS-56393-3 3 3 610-DD-044 

1V16/2010 
(27-32) ft bgs 

(28.4-32) f t bgs 

20 U 
0.21 J 

2,0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 

ZOU 
0.15 J 
0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 

0.50 U 
ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
ZOU 
0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 

MWI05 
VAS-56393-333630-DD-04S 

I I A ^ O I O 
(27-32) ft bgs 

(28.4-32) ft bgs 

20 U 
0Z3J 
ZOU 
0.50 U 
0.50 U 
0.50 U 
20 U 
ZOU 

I K 0-isj 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
ZOU 
2.0 U 
0.50 U 
2.0 U 

0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

MWIOS 
VAS-56393-333530-DD-04I 

33/IV2030 
(32-37) ft bgs 

(33.4-37) f t bgs 

20U 
0.13 J 
ZOU 
0.50 U 
0.50 U 
0.50 U 
20U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

0.50 U 
2.0 U 
2.0 U 
ZOU 
ZOU 
030 U 
ZOU 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 
030 U 
0.50 U 

0.50 U 
0.50 U 

MW105 
VAS-56393-131510-DD-039 

ITA^OIO 
(37-42) ft bgs 

(38.4-42) f t bgs 

20U 
0.080 J 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
ZOU 
ZOU 

0.50 U 
ZOU 
0.50 U 

0.50 U 
0.50 U 

030 U 
030 U 
030 U 
030 U 

0.50 U 
0.50 U 
0.50 U 
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MW-105 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 

Screen Depth: 

Volatile Organic Compounds - Continued 
1,3-Dichloropropane 
1,2-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
cis-l,3-Dichloropropene 
trans-l,3-Dichloropropene 
Ethylbenzene 

Hexachlorobutadiene 
2-Hexanone 
Isopropyl benzene 
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) 
Methylene chloride 
Naphthalene 
N-Propylbenzene 

2-Phenylbutane (sec-Butylbenzene) 
Styrene 
tert-Butylbenzene 
l,l,Z2-Tetrachloroeaiane 
1,1,1,2-Tetrachloroeaiane 
Tetrachloroethene 
Toluene 
1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 
1,1,1-Tricliloroethane 
1,1,2-Trichloroethane 

Tricliloroethene 
Trichlorofluoromethane (CFC-11) 
1,2,3-Trichloropropane 

1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
o-Xylene 
m&p-Xylenes 

Groundivater Cleanup Criteria 
Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 

a 

5 

74 
15 

1000 
800 
1800 

5 
520 
80 

80 
100 
80 
8.5 
77 
5 

790 
70 

200 

5 
5 

2600 
42 

63 
72 
2 

280 

b 

5 

74 
42 

2900 
2300 
5200 

5 
1500 
230 
230 
100 
230 
35 
320 
5 

790 
70 

200 
5 

5 
7300 

120 
63 
72 
2 

280 

c 

290 

18 
0.05 

ID 
ID 
940 
13 
ID 
ID 

80 

78 
ID,X 
45 
140 

30 

200 

330 
200 

17 

45 
15 
35 

MW305 
VAS-56393-33I630-DD-044 

IIA^OIO 
(27-32) ft bgs 

(28.4-32) f t bgs 

0,50 U 
0,50 U 
0.50 U 

0.50 U 
0,50 U 
0.50 U 
0.12] 
2.0 U 
20 U 
ZOU 
20 U 
2.0 U 

0.171 -JlWffl 
ZOU 
2.0 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.54 

ZOU 

ZOU 
0.12] 

0.50 U 
0.50 U 
0.50 U 

0.50 U 
ZOU 
ZOU 
0,50 U 
0,50 U 
0.11] 

MW305 
VAS-56393-333630-DD-045 

1V16/20W 
(27-32) ft bgs 

(28.4-32) ft bgs 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.13] 
ZOU 
20 U 
ZOU 
20 U 
ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
2.0 U 

0.50 U 
0.50 U 
0.50 U 

0.59 
ZOU 
ZOU 
0,12] 

0,50 U 

0,50 U 
0.50 U 
0.50 U 

ZOU 
ZOU 
0.50 U 
0.50 U 
0.13] 

MW305 
VAS-56393-333510-DD-041 

1V1572010 
(32-37) ft bgs 

(33.4-37) f t bgs 

0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 

0.060] 
ZOU 
20 U 
ZOU 
20U 
ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
2.0 U 

0.50 U 
0.50 U 
0.50 U 

0.54 
ZOU 
2.0 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 

ZOU 
ZOU 
0.50 U 

0.50 U 
0.10] 

MW305 
VAS-56393-3 3 353 O-DD-039 

33/35/2030 
(37-42) ft bgs 

(38.4-42) f t bgs 

0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
20U 
2.0 U 
20U 
ZOU 
ZOU 
ZOU 
2.0 U 
0.50 U 
2.0 U 

0.50 U 
0.50 U 
0.50 U 

0.37 J 
ZOU 
2.0 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 

0.50 U 
ZOU 
ZOU 
0.50 U 
0.50 U 
0.50 U 
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MW-IOS 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Depth: Groundivater Cleanup Criteria 

Units a b c 

MW105 
VAS-56393-113 610-DD-044 

11A6/10W 
(27-32) ft bgs 

(28.4-32) f t bgs 

MW105 
VAS-56393-1116W-DD-045 

11A6/1010 
(27-32) ft bgs 

(28.4r32)ft bgs 

MW105 
VAS-56393-111510-DD-041 

11A5/2010 

(32-37) ft bgs 

(33.4r37)ftbgs 

MVI105 
VAS-56393-3 3 353 O-DD-039 

11A5/2010 
(37-42) ft bgs 

(38.4-42)/f bgs 

Field Parameters 
Conductivity, field 
Dissolved oxygen (DO), field 
Oxidation reduction potential (ORP), field 
pH, field 
Temperature, field 
Turbidity (field) 
Pump Intake 
Pumping Rate 

mS/cm 
mg/L 

millivolts 
s.u. 

DegC 
NTU 
ft bgs 

mg/min 

6.5-8.5 6.5-8.5 6.5-9.0 

0.675 
037 
-144 
7.43 
9.76 

1000 U 
31 

200 

0.675 
0.57 
-144 
7.43 
9.76 

1000 U 
31 
200 

0.646 
033 
-100 
7.74 

11Z7 
1000 U 

36 
180 

0.629 
0.75 
-36 
7.53 

10.98 
1000 U 

41 
300 

Notes: 

(1) 

ft bgs 

U 

J 
N 

N / A 
PCBs 

Michigan Act 451, Part 201 Groimdwater: Residential and Industrial-Commercial Generic 
Cleanup Criteria - applicable with the time VAS sampling was completed performed. 
Residential and Commercial I Drinking Water. 
Industiidl and Conunerdal II, III, IV Drinking Water. 
Groundwater Surface Water Interface. 
Feet below ground surface. 
Not present at or above the associated value. 
Laboratory qualified as an estimated value. 

Feet below ground surface. 

Polychlorinated Biphenyls. 

IConcentration exceeds cleanup criteria (1). 

Highest concenttation observed for associated analyte. 
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MW-105 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identificatioiu 
Sample Date: 
Sample Depth: 
Screen Depth: Groundivater Cleanup Criteria ' 

Units a b c 

MW105 
VAS-56393-111510-DD-034 

33/35/2030 

(42-47) ft bgs 

(43.4-47) f t bgs 

MW305 
VAS-56393-333530-DD-035 

33/35/2030 
(42-47) ft bgs 

(43.4-47) f t bgs 

Highest Value 

Metals 

Aluminum 
Antimony 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 

Copper 

Iron 

Lead 
Magnesium 

Manganese 

Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 

Vanadium 

Zinc 

PCBs 
Aroclor-
Arcxilor-
Aroclor-
Aroclor-
Aroclor-
ArcKlor-
Aroclor-

1016 (PCB-1016) 
1221 (PCB-1221) 
1232 (PCB-1232) 
1242 (PCB-1242) 
1248 (PCB-1248) 
1254 (PCB-1254) 
1260 (PCB-1260) 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

50 
6 
10 

2000 

4 
5 
100 
40 

1000 

300 
4 

400000 

50 
2 
100 
50 
34 

120000 

2 
4.5 
2400 

0.5 
0.5 
0.5 
0.5 
0,5 
03 
0,5 

50 
6 
10 

2000 

4 
5 
100 
100 
1000 

300 
4 

1100000 

50 
2 
100 
50 
98 

350000 

2 
62 

5000 

03 
03 
03 
03 
03 
03 
03 

130 
150 
1400 

41 
5,1 
11 
100 
23 

34 

5200 

0,0013 

130 
5 
OZ 

3.7 
12 
310 

OZ 
OZ 
OZ 
OZ 
OZ 
OZ 
0.2 

5060' .ab 5020' 
,Ab 

0.160 
7.7 
204 

0.430 
0.237 

25.3 
1.0 U 
0.043 
22100 
0.127 

10.4' 
78.4 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.018] 
0.020 U 
0.020 U 

0.147 
7.2 
202 

0.361 
0,230 

59.2' 
8,440 

27.9' 

37800'" 

24.5'" 
81900 

1180'" 

0.10]' 

57.5' 
8.290 

27.;;' 

37600'" 

23.9'" 
81800 

1170'" 

0.06 J' 

24.7 
1.0 U 
0.040 
21600 
0.121 

10.3' 
77.0 

0.020 U 

0.039 U 

0.020 U 

0.020 U 

0.018] 

0.020 U 

0.020 U 

6080 

0.381 

8.6 

265 

0.489 

0.28 

86 

11.9 

71 

49700 

26.3 

81900 

1650 

0.1 

52.2 

0.6 
0.064 
23600 
0.188 
12.1 
1800 

N / A 
N / A 
N / A 
N / A 
0.027 
N / A 
N / A 
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MW-105 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-I RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Depth: Groundwater Cleanup Criteria ' 

Units a b c 

MW105 
VAS-56393-3 3 3530-DD-034 

33/15/2010 

(42-17) ft bgs 
(43.4-47) ft bgs 

MW105 
VAS-56393-333530-DD-035 

33/35/2030 
(42-47) ft bgs 

(43.4-47) ft bgs 

Highest Value 

Volatile Organic Compounds 

Acetone 
Benzene 
Bromobenzene 
Bromodichloromethane 
Bromoform 
Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 
N-But)'lbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorobromomethane 
Chloroethane 
Chloroform (Trichloromethane) 
Chloromethane (Methyl chloride) 
2-Chlorotoluene 
4-ChlorotoIuene 
Cymene (p-Isopropyltoluene) 
l,2-Dibronio-3-chloropropane (DBCP) 
Dibromochlorometliane 
1,2-Dibromoethanc (Ethylene dibromide) 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diclilorodifluoromethane (CFC-12) 
1,1-Dicliloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
bans-l,2-Dichloroethene 

Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 

730 
5 
18 
80 
80 
10 

13000 
80 

800 
5 

100 

430 
80 
260 
150 

0.2 

80 
0.05 
80 

600 
6.6 

75 
1700 

880 
5 
7 

70 
100 

2100 
5 
50 
80 
80 
29 

38000 
230 
2300 

5 
100 

1700 
80 

1100 
420 

OZ 
80 

0.05 
230 

600 
19 
75 

4800 
2500 

5 
7 

70 
100 

1700 
200 

ID 
ID 
35 

2200 
ID 
ID 
45 
47 

ID 

170 
ID 
ID 

ID 
0.2 

16 
38 
13 

ID 
740 
360 

65 
620 
1500 

20 U 
0.16 J 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 
0.14) 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 

20 U 
0.15] 
2.0 U 

0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 
0.14] 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.080] 
0.50 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
0.50 U 

2.0 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 
0.50 U 
0.50 U 

N/A 

0.3 
N /A 
N/A 
N/A 
N/A 
N / A 
N / A 
0.18 
N/A 
N / A 
N/A 
N/A 

0.1 
N/A 
N/A 
N / A 
N / A 
N / A 
N / A 
N/A 
N/A 

N / A 
N / A 
N/A 

N / A 
N/A 
N/A 

N/A 

N/A 
N / A 

CRA 056393 W 
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MW-105 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF O U ^ RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Depth: Groundwater Cleanup Criteria 

Units a b c 

MW105 
VAS-56393-1115W-DD-034 

11/15/2010 
(42-47) ft bgs 

(43.4-47) ft bgs 

MW105 
VAS-56393-in510-DD-035 

13/15/2030 
(42-47) ft bgs 

(43.4-47) ft bgs 

Highest Value 

Volatile Organic Compounds - Continued 
1,3-Dichloropropane Mg/L 
1,2-Dichloropropane Mg/L 
2,2-Dichloropropane Mg/L 
1,1-Dichloropropene Mg/L 
cis-l,3-Dichloropropene Mg/L 
trans.l,3-Dichioropropenc Mg/L 
Ethylbenzene Mg/L 
Hexachlorobutadiene Mg/L 
2-Hexanone Mg/L 
Isopropyl benzene Mg/L 
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) Mg/L 
Methylene chloride Mg/L 
Naphthalene Mg/L 
N-Propylbenzene Mg/L 
2-Phenylbutane (sec-Butylbenzene) Mg/L 
Styrene Mg/L 
tert-Butylbenzene Mg/L 
1,1,2,2-Tetrachloroethane Mg/L 
1,1,1,2-Tetracliloroethane Mg/L 
Tetrachloroethene Mg/L 
Toluene Mg/L 
1,2,4-Trichlorobenzene Mg/L 
1,2,3-Trichlorobenzene Mg/L 
1,1,1-Trichloroethane Mg/L 
1,1,2-Trichloroethane Mg/L 
Tricbloroethene ng/ L 
Trichlorofluoromethane (CFC-11) Mg/L 
1,2,3-Trichloropropane Mg/L 
1,2,4-Trimethylbenzene Mg/L 

1,3,5-Trimethylbenzcne Mg/L 
Vinyl chloride Mg/L 
o-Xylene Mg/L 
m&p-Xylenes Mg/L 

74 

15 

1000 

800 

1800 

5 

520 

100 

80 

83 

77 

5 

790 

70 

200 

5 

5 

2600 

42 

63 

72 

2 

280 

74 

42 

2900 

2300 

5200 

5 

1500 

230 

230 

100 

230 

35 

320 

5 

790 

70 

200 

5 

5 

7300 

120 

63 

72 

2 

280 

290 

18 

0.05 

ID 

ID 

940 

13 

ID 

ID 

80 

78 

ID,X 

45 

140 

30 

200 

330 

200 

17 

45 

15 

35 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.090 J 

2.0 U 

20 U 

2.0 U 

20 U 

2.0 U 

2.0 U 

2.0 U 

2.0 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.59 

2.0 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

2.0 U 

2.0 U 

0.50 U 

0.50 U 

0.11] 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.090] 

2.0 U 

20 U 

ZOU 
20 U 

2.0 U 

2.0 U 

2.0 U 

2.0 U 

0.50 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.58 

2.0 U 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

ZOU 
2.0 U 

0.50 U 

0.50 U 

0.50 U 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
0.13 

N/A 
N/A 
N/A 
N/A 
N/A 
0.17 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
0.66 

N/A 
N/A 
0.18 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
0.18 
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MW-105 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Depth: Groimdwater Cleanup Criteria 

Units a b c 

MW105 
VAS-56393-33I530-DD-034 

11A5/20W 

(42-47) ft bgs 

(43.4-47) f t bgs 

MW105 
VAS-56393-111510-DD-035 

11/15/2010 
(42-47) ft bgs 

(43.4-47) f t bgs 

Highest Value 

Field Parameters 
Conductivity, field 
Dissolved oxygen (DO), field 
Oxidation reduction potential (ORP), field 
pH, field 
Temperature, field 
Turbidity (field) 
Pump Intake 
Pumping Rate 

mS/cm 
mg/L 

millivolts 
s.u. 

DegC 
NTU 
ft bgs 

mg/min 

6 3 - 8 3 6 3 - 8 3 63-9 .0 

0.635 
0.61 
-56 
7.67 

10.95 
1000 U 

46 
300 

0.635 
0.61 
-56 
7.67 

10.95 
1000 U 

46 
300 

0.743 
4.95 
-20 
774 

11.27 
28.2 

46 
300 

Notes: 

(1) 

a 
b 
c 

ft bgs 

U 

J 
N 

N / A 
PCBs 

Michigan Act 451, Part 201 Groundwater: Residential and Industrial-Commercial Generic 
Cleanup Criteria - applicable witli the time VAS sampling was completed performed. 
Residential and Commercial 1 Drinking Water. 
hidustrial and Commercial 11, 111, IV Drinking Water. 
Groundwater Surface Water Interface. 
Feet below ground surface. 
Not present at or above the associated value. 
Laboratory qualified as an estimated value. 

Feet below gromid surface, 

Polychlorinated Biphenyls. 

JConcentiation exceeds cleanup criteria (1). 

Highest concentration observed for associated analyte. 

CRA 056393 (8) 
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MW-106 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Depth: 

Metals 

Aluminum 

Antimony 

Arsenic 
Barium 
Beryllium 
Cadmium 

Chromium 
Cobalt 
Copper 

Iron 

Lead 
Magnesium 

Manganese 

Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 

Vanadium 
Zinc 

PCBs 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

1016 (PCB-1016) 
•1221 (PCB-1221) 
1232 (PCB-1232) 
1242 (PCB-1242) 
1248 (PCB-1248) 
1254 (PCB-1254) 
1260 (PCB-1260) 

Groundwater Cleanup Criteria '" 
Units 

Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

a 

50 
6 

10 
2000 

4 
5 

100 
40 

1000 
300 

4 
400000 

50 
2 

100 
50 
34 

120000 
2 

43 
2400 

03 
0.5 

0,5 
0.5 
03 
0.5 
0.5 

b 

50 
6 

10 
2000 

4 
5 

100 
100 

1000 

300 

4 
1100000 

50 

2 
100 
50 
98 

350000 

2 

62 
5000 

0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

c 

130 
150 
1400 

41 
5.1 

11 
100 

23 

34 

5200 

0.0013 
130 
5 

OZ 

3.7 

12 
310 

0.2 
0.2 
0.2 
0.2 
0.2 
OZ 

OZ 

MW306 
VAS-56393-I3I530-DD-033 

llA^^OW 
(4-9) ft bgs 

(5.4-9) ft bgs 

1110'" 
0.124 

18.3'" 
693 

0.102 
0.084 

6.62 

Z210 
6.81 

29000'" 

4.050'" 
38000 

979'" 

0.04 J' 
5.37 
1.0 U 
0.031 
18000 
0.012] 

3Z7 

14Z 

0.020 U 

0.039 U 
0.020 U 
0.020 U 
0.020 U 

0.075 

0.020 U 

MW306 
VAS-56393-331230-DD-030 

1V12/2010 
(9-14) ft bgs 

(10.4-14) ft bgs 

22r" 
0.132 

Z8 
224 

0.020 U 
0.026 

1.98 
2.470 
3.09 

4060'" 
0.798 

29800 

1290'" 
0.20 U 

6.06 
1.0 U 

0.011 J 
26000 

0.008] 

0.88 

6 3 

0.020 U 
0.039 U 
0.020 U 

0.020 U 
0.020 U 
0.020 U 
0.020 U 

MW306 
VAS-56393-333230-DD-028 

11A2/1010 
(14-19) ft bgs 

(15.4-19) f t bgs 

US ' " 
0.069 

13 
141 

0.020 U 
0.008 J 

1.02 

1320 
0.80 

1190'" 
0.422 

26600 

631'" 
0.20 U 

2.25 
1.0 U 

0,020 U 
77700 
0.008] 

0.47 

23 

0.020 U 

0,039 U 
0,020 U 
0,020 U 
0,020 U 

0.020 U 
0.020 U 

MW106 
VAS-56393-133230-DD-024 

11/12/2010 
(19-24) ft bgs 

(20.4-24) f t bgs 

69.2'" 1 
0.033] 

0.5 

80.8 

0.020 U 
0.008] 

0.59 
0.522 

1.04 

572'" 1 
0.452 

24900 

7Z3'" 1 
0.20 U 

1.28 
1.0 U 

0.020 U 
21900 

0.008] 
0.35 

1 3 

0.020 U 
0.039 U 
0.020 U 

0.020 U 
0.020 U 
0.020 U 
0.020 U 
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MW-106 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification; 
Sample Date: 
Sample Depth: 
Screen Depth: Groundwater Cleanup Criteria 

Units a b c 

MWW6 
VAS-56393-333510-DD-033 

33/15/2010 
(4-9) ft bgs 

(5.4-9) ft bgs 

MW106 
VAS-56393-333230-DD-030 

33/12/2030 
(9-14) ft bgs 

(10.4-14) f t bgs 

MW106 
VAS-56393-111210-DD-028 

11A2/2010 
(14-19) ft bgs 

(15.4-19) f t bgs 

MW106 
VAS-56393-in210-DD-024 

13/32/2030 
(19-24) ft bgs 

(20.4-24) f t bgs 

Volatile Organic Compotmds 
Acetone 

Benzene 
Bromobenzene 
Bromodichloromethane 
Bromoform 
Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 
N-Butylbenzene 
Carbon disulfide 
Carbon tefrachloride 
Chlorobenzene 
Chlorobromomethane 
Chloroethane 
Chloroform (Trichloromethane) 
Chloromethane (Methyl chloride) 
2-Chlorotoluene 
4-Clilorotoluene 
Cymene (p-Isopropyltoluene) 
l,2-Dibromo-3-chloropropane (DBCP) 
Dibromochloromethane 
1,2-Dibromoethane (Ethylene dibromide) 
Dibromomethane 
1,2-Dichlorohienzene 
1,3-Dichlorobenzene 
1,4-Diclilorobenzene 
Dichlorodifluoromethane (CFC-12) 
1,1-DichloroeUiane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-l,2-Dichloroethene 
trans-l,2-Dichloroethene 
1,3-Dicliloropropane 
1,2-Dicliloropropane 
Z2-Dichloropropane 
1,1-Dichloropropene 
cis-l,3-Dichloropropene 

Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

730 
5 
18 
80 
80 
10 

13000 
80 

800 
5 

100 

430 
80 
260 
150 

OZ 
80 

0.05 

80 
600 
6.6 
75 

1700 
880 

5 
7 

70 
100 

5 

2100 
5 
50 
80 
80 
29 

38000 
230 
2300 

5 
100 

1700 
80 

1100 
420 

0,2 
80 

0.05 

230 
600 
19 
75 

4800 
2500 

5 
7 

70 
100 

5 

1700 

200 

ID 
ID 

35 
2200 
ID 
ID 

45 
47 

ID 
170 
ID 
ID 

ID 
0.2 

16 

38 

13 
ID 
740 

360 
65 

620 
1500 

290 

20 U 

0.30] 
2.0 U 
0.50 U 
0.50 U 

0.50 U 
20 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
ZOU 
2.0 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0,50 U 
0.50 U 

20U 
0.12] 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
2.0 U 
ZOU 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

20U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0,50 U 
20 U 
2.0 U 
0,50 U 
0,50 U 
0,50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0,50 U 
0.50 U 
0,50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0,50 U 
0.50 U 
0.50 U 
0.50 U 

5 3 ] 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
2.0 U 
2,0 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

CRA 056393 (8) 
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MW-106 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 

Sample Date: 
Sample Depth: 

Screen Deptlu 

Volatile Organic Compounds - Continued 
ttans-l,3-Dichloropropene 

Ethylbenzene 
Hexachlorobutadiene 
2-Hexanone 
Isopropyl benzene 
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) 

Methylene chloride 
Naphthalene 
N-Propylbenzene 
2-PhenyIbutane (sec-Butyllienzene) 

Styrene 
tert-Butylbenzene 
1,1,2,2-Tetiachloroethane 
1,1,1,2-Tetiachloroetliane 
Tetiachloroethene 
Toluene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Tricliloroethane 
Tricbloroethene 
Trichlorofluoromethane (CFC-11) 
1,2,3-Trichloropropane 

1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 

Vinyl chloride 
o-Xylene 
m&p-Xylenes 

Field Parameters 
Conductivity, field 

Dissolved oxygen (DO), field 
Oxidation reduction potential (ORP), field 
pH, field 
Temperature, field 

Groundwater Cleanup Criteria " ' 
Units 

Mg/L 
Mg/L 
Mg/L 

. Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 

mS/cm 
mg/L 

millivolts 

s.u. 
DegC 

a 

74 

15 
1000 
800 
1800 

5 
520 
80 
80 
100 
80 
8.5 
77 
5 

790 
70 

200 
5 
5 

2600 
42 

63 
72 
2 

280 

6 3 - 8.5 

b 

74 
42 

2900 
2300 
5200 

5 
1500 
230 

230 
100 
230 
35 

320 
5 

790 
70 

200 
5 
5 

7300 
120 
63 
72 
2 

280 

6 3 - 8 3 

c 

18 
0.05 

ID 
ID 

940 
13 
ID 
ID 
80 

78 
ID,X 

45 
140 
30 

200 
330 
200 

17 

45 

15 
35 1 

6.5 - 9.0 

MW306 
VAS-S6393-333S30-DD-033 

31/15/2030 
(4-9) ft bgs 

(5.4-9) f t bgs 

0.50 U 
^ : o 8 0 ) ' " " " " ' ' ' " " • • • ' " • • 

2.0 U 
20 U 
ZOU 
20U 
ZOU 
2.0 U 
2.0 U 

ZOU 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 

2.3 ._.:!; .̂  ; ; 
ZOU 

ZOU 
0.50 U 
0.50 U 
0,50 U 

0,50 U 
0,50 U 

2.0 U 

ZOU 
0.50 U 

H ^ K . 1 0 ] ^ 

^ ^ ^ ^ ^ ^ ^ H 
1Z05 
0.43 
-98 
6.64 
11.87 

MW306 
VAS-56393-333230-DD-030 

13/32/2030 
(9-14) ft bgs 

(10.4-14) f t bgs 

0.50 U 
0.50 U 
ZOU 

20U 
ZOU 
20U 
ZOU 
ZOU 
ZOU 
2.0 U 

0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.18] 
ZOU 
ZOU 
0.1] 

0.50 U 
0.50 U 
0.50 U 
0.50 U 

2.0 U 
ZOU 
0.50 U 
0.50 U 

0.50 U 

0.833 
0.8 

-110 
6.90 
18.38 

MW106 
VAS-56393-111210-DD-028 

11A2/2010 
(14-19) ft bgs 

(15.4-19) f t bgs 

0.50 U 

0.50 U 
ZOU 
20U 
ZOU 
20U 
ZOU 
ZOU 
ZOU 
ZOU 

0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.07 J 
ZOU 

ZOU 

M P ~ ' 0"i9J"' 
0.50 U 

0.50 U 
0.50 U 
0.50 U 
ZOU 

ZOU 
0.50 U 
0.50 U 

0.50 U 

0.722 

1.05 
-86 
7.03 
13.93 

MW306 
VAS-S6393-m230-DD-024 

13/12/2030 
(19-24) ft bgs 

(20.4-24) f t bgs 

0.50 U 

0.50 U 
ZOU 

20U 
ZOU 

20U 
ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
0.16 J 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 

ZOU 
0.50 U 
0.50 U 

0.50 U 

0.688 
1.69 
-33 
7.11 
1Z85 

CRA 056393 (8) 
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MW-106 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: MW106 MW106 MW106 MW106 
Sample Identification: VAS-56393-333530-DD-033 VAS-56393-3II230-DD-030 VAS-56393-333230-DD-028 VAS-56393-133230-DD-024 
Sample Date: 11A5/2010 11A2/2010 llAZ/2010 11A2/2010 
Sample Depth: (4-9) ft bgs (9-14) ft bgs (14-19) ft bgs (19-24) ft bgs 

ScreenDepth: Groundwater Cleanup Criteria"' (5.4-9) f t bgs (10.4-14) f t bgs (15.4-19) f t bgs (20.4-24) f t bgs 
Units a b c 

Field Parameters - Continued 

Turbidity (field) NTU 134 17.8 4.64 30Z 
Pump Intake ft bgs 8 13 18 23 
Pumping Rate mg/min 300 85 300 180 

Notes: 
(1) Michigan Act 451, Part 201 Groundwater: Residential and Industiial-Commcrcial Generic 

Qeanup Criteria - applicable with the time VAS sampling was completed performed, 
a Residential and Commercial 1 Drinking Water, 
b Feet below ground surface, 
c Groundwater Surface Water Interface, 

ft bgs Feet below ground surface, 
U Feet below ground surface. 
] Laboratory qualified as an estimated value. 

I IConcentration exceeds cleanup criteria (1). 
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MW-106 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Depth: Ground. 

Units 

MW306 
VAS-56393-333230-DD-023 

1V12/2010 
(24-29) ft bgs 

(25.4-29) f t bgs 

MW106 
VAS-56393-111210-DD-019 

11A2/2010 
(29-34) ft bgs 

(30.4-34) f t bgs 

MW106 
VAS-56393-111110-DD-016 

11AV20W 
(34-39) ft bgs 

(35.4-39) f t bgs 

MW106 
VAS-56393-111110-DD-014 

iy i l /1010 
(39-44) ft bgs 

(40.4-44) f t bgs 

Highest Value 

Metals 
Aluminum 

Antimony 

Arsenic 
Barium 
BeryUium 
Cadmium 

Chromium 
Cobalt 
Copper 

Iron 

Lead 

Magnesium 

Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 

Vanadium 
Zinc 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

268" 

0.047] 
I Z 

82.6 
0.010] 
0.013] 

2.14 
0.660 

Z08 

1680" 
1.250 

26200 

103" 

0.20 U 
Z19 
1.0 U 

0.020 U 
21500 
0.016] 

1.04 
6.0 

179' ,,b 

0.056 
1.0 
84.2 

0.020 U 
0.021 
1.95 
1.300 

1.89 

1460' ,ab 

0,876 

25700 

313" 
0.20 U 
3.59 
1.0 U 

0.020 U 
21800 

0.040 
0.69 
4 3 

1520" 
0.144 
6.2 
111 

0.115 
0.06 

17.2' 
3.35 
13.8 

11900" 
10.6'" 
32300 

424'" 

0.02 r 

3040'" 

0.194 
7.7 
155 

0.269 
0.191 

43.4' 

5,77 

28.4' 

27600'" 

20.9'" 
42300 

579" 
0.09 T' 

10.6 
1.0 U 

0,017] 
24700 
0,065 

1 4.58' 
30.6 

1 
1 

22.6 
LOU 
0.041 
40400 
0,089 

8.03' 1 
69,4 

3040 
0,194 
18.3 
693 

0,269 
0,191 
43.4 
5.77 
28,4 

29000 
20.9 

42300 
1290 
0.09 
22.6 
N / A 
0,041 
40400 
0,089 
8.03 
69.4 

PCBs 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor-
Aroclor-
Aroclor-

•1016 (PCB-1016) 
•1221 (PCB-1221) 
1232 (PCB-1232) 
1242 (PCB-1242) 
•1248 (PCB-1248) 
•1254 (PCB-1254) 
1260 (PCB-1260) 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

0.020 U 
0.039 U 
0.020 U 
0.020 U 
0.020 U 
0.012) 
0.020 U 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0,020 U 
0,019) 
0.020 U 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.020 U 

0.069 
0.020 U 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.020 U 

0.15 
0.020 U 

N/A 
N/A 
N/A 
N/A 
N/A 
0.15 
N/A 
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MW-106 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Depth: 

Volatile Organic Compounds 
Acetone 
Benzene 

Bromobenzene 
Bromodichloromethane 
Bromoform 
Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 
N-Butylbenzene 
Carbon disulfide 
Carbon tetiachloride 
Chlorobenzene 
Chlorobromomethane 
Chloroethane 
Chloroform (Trichloromethane) 
Cliloromethane (Methyl chloride) 
2-ChlorotoIuene 
4-Chlorotoluene 
Cymene (p-Isopropyltoluene) 
l,2-Dibromo-3-chloropropane(DBCP) 
Dibromochloromethane 
1,2-Dibronioethane (Ethylene dibromide) 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane (CFC-12) 
1,1-Dichloroethane 
1,2-Dichloroethane 

1,1-Dichloroethene 
ds-l,2-Dichloroethene 
trans-1,2-Dichloroethene 

1,3-Dichloropropane 
1,2-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
cis-1,3-Dichloropropene 

MW306 
VAS-56393-333230-DD-023 

lyiT/lOW 
(24-29) ft bgs 

Ground 
Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

(25.4-29) ft 

20 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 

0.50 U 
2.0 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

MW306 
VAS-56393-333230-DD-039 

11A2/2010 
(29-34) ft bgs 

(30.4-34) ft bgs 

20 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
2.0 U 
ZOU 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

MW106 
VAS-56393-313330-DD-036 

33/13/2030 
(34-39) ft bgs 

(35.4-39) ft bgs 

20 U 
0.50 U 
2.0 U 

0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

MW106 
VAS-56393-333330-DD-034 

33/33/2030 
(39-44) ft bgs 

(40.4-44)ft bgs 

Highest Value 

20 U 
0.50 U 

2.0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 

2.0 U 
ZOU 

0.50 U 
2.0 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

5.5 
0.3 

N /A 

N/A 
N / A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N / A 
N / A 
N/A 
N/A 
N / A 

N / A 
N/A 
N/A 
N/A 

N / A 
N/A 

N/A 
N/A 

N/A 
N / A 
N/A 
N/A 

N / A 
N / A 

N/A 
N / A 
N / A 
N / A 
N / A 
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MW-106 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-1 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample lilentification: 
Sample Date: 
Sample Depth: 
Screen Deptlu 

Volatile Organic Compounds - Continued 
trans-1,3-Dichloropropene 

Ethylbenzene 
Hexachlorobutadiene 
2-Hexanone 
Isopropyl benzene 
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) 
Methylene chloride 
Naphthalene 
N-Propylbonzene 
2-Phenylbulane (sec-Butylbenzene) 
Styrene 
tert-Butylbenzene 
1,1,2,2-Tetrachloroethane 
1,1,1,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Tricliloroe thane 
Tricbloroethene 
Trichlorofluoromethane (CFC-11) 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
o-Xylene 
m&p-Xylenes 

Field Parameters 
Conductivity, field 
Dissolved oxygen (DO), field 
Oxidation reduction potential (ORP), field 
pH, field 
Temperature, field 

MW306 
VAS-56393-333230-DD-023 

33/12/2030 
(24-29) ft bgs 

Ground 
Units 

Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

mS/cm 
mg/L 

nillivolts 
s.u. 

DegC 

(25.4-29) f t 

0.50 U 

0.50 U 

2.0 U 
20 U 
2.0 U 
20 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
0.50 U 

2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.06) 
2.0 U 
2.0 U 
0.15) 
0.50 U 
0.50 U 

0.50 U 
0.50 U 

2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 

0.677 
1.7 

-43 
7.12 

12.61 

MW 306 
VAS-56393-333230-DD-039 

11/12/2010 
(29-34) ft bgs 

(30.4-34) f t bgs 

0.50 U 
0.50 U 
2.0 U 
20 U 
2.0 U 
20 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 

0.65 
2.0 U 
2.0 U 
0.16] 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 

0.688 
1.71 
-64 
7.21 

11.97 

MW106 
VAS-56393-111110-DD-016 

llAl/2010 
(34-39) ft bgs 

(35.4-39) ft bgs 

0.50 U 
0.50 U 
2.0 U 
20 U 
2.0 U 
20 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.51 
2.0 U 
2.0 U 
0.12] 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 

0.710 
1.39 

1 
7.87 

13.19 

MW106 
VAS-56393-111110-DD-014 

33/13/2010 
(39-44) ft bgs 

(40.4-44) f t bgs 

Highest Value 

0.50 U 

0.50 U 
2.0 U 
20 U 
2.0 U 
20 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 

0.50 U 
0.50 U 
0.50 U 
0.35] 
2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 

2.0 U 
0.50 U 

0.50 U 
0.50 U 

0.785 
1.26 
23 

7.79 

12.76 

N/A 
0.08 
N/A 
N/A 
N / A 
N/A 

N/A 
N/A 
N/A 
N / A 
N/A 
N / A 
N / A 
N / A 
N / A 
2.3 

N /A 

N/A 
0.19 
N / A 

N / A 
N / A 
N/A 
N/A 

N / A 
N/A 

0.3 
0.23 

1.205 
1.71 

23 
7.87 
18.38 
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MW-106 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Depth: 

Field Parameters • 
Turbidity (field) 
Pump Intake 
Pumping Rate 

Continued 

Ground. 
Units 

NTU 
ft bgs 

ng/min 

MW106 
VAS-56393-111210-DD-021 

11/12/2010 
(24-29) ft bgs 

(25.4-29) ft bgs 

67.9 

28 
250 

MW306 
VAS-S6393-333230-DD-019 

1V12/2010 
(29-34) ft bgs 

(30.4-34) f t bgs 

1000 u 
33 

300 

MW306 
VAS-56393-133330-DD-016 

11AV2010 
(34-39) ft bgs 

(35.4-39) f t bgs 

1000 u 

38 
300 

MW306 
VAS-56393-333330-DD-014 

33/33/2030 
(39-44) ft bgs 

(40.4-44) f t bgs 

1000 u 
43 

300 

Higl est Value 

134 
43 

300 

Notes: 
(1) 

a 
b 
c 

ft bgs 
U 
J 

Michigan Act 451, Part 201 Groundwater: Residential and Industrial-* 
Qeanup Criteria - applicable wifli the time VAS sampling was comp! 
Residential and Commercial I Drinking Water. 
Feet below ground surface. 
Groundwater Surface Water Interface. 
Feet l)elow ground surface. 
Feet l>elow ground surface. 
Laboratory qualified as an estimated value. 

JConcentration exceeds cleanup criteria (1). 
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MW-107 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Depth: 

Metals 

Aluminum 
Antimony 

Arsenic 
Barium 
Beryllium 
Cadmium 

Chromium 
Cobalt 

Copper 

Iron 

Lead 
Magnesium 

Manganese 

Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 

Zinc 

PCBs 
/\roclor. 
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-

1016 (PCB-1016) 
1221 (PCB-1221) 
1232 (PCB-1232) 
1242 (PCB-1242) 
1248 (PCB-1248) 
1254 (PCB-1254) 
1260 (PCB-1260) 

Groundivater Cleanup Criteria 
Units a b c 

Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 

50 
6 

10 
2000 

4 
5 

100 
40 

1000 

300 

4 
400000 

50 

2 
100 
50 
34 

120000 
2 

4 3 

2400 

0.5 

0.5 
0.5 
0,5 
0,5 

0.5 
0.5 

50 
6 
10 

2000 
4 
5 

100 
100 

1000 
300 

4 
1100000 

50 

2 
100 
50 
98 

350000 
2 

62 

5000 

0.5 

0.5 
0.5 
0.5 
0.5 

0.5 
0.5 

1 
130 150 
1400 
41 
5.1 

11 

100 

23 

[ 
34 

5200 

0.0013 
130 
5 

0.2 

3.7 

12 

310 

OZ 

OZ 
OZ 
OZ 
OZ 

OZ 
OZ 

MW107 
VAS-56393-333530-DD-032 

11A5/1010 
(4-9) ft bgs 

(5.4-9) f t bgs 

68.3*" 
0.075 
0,9 
215 

0,020 U 
0.047 
1.60 

4.310 
1.74 

985'" 
0,439 

30000 

3980'" 
0,20 U 

10.7 
LOU 

0.009 J 
21700 
0.055 
0.47 
6.2 

0.020 U 

0.039 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

0.020 U 

iVfW307 
VAS-56393-133230-DD-029 

11/12/2010 
(9-14) ft bgs 

(10.4-14) f t bgs 

2910'" 
0.209 
3.4 
141 

0.285 
0.212 

41.7' 
8.360 

27.6' 

26600'" 

16.9'" 
47000 

1810'" 

0.02 J' 
35.7 
0 3 ] 

0.017] 
23200 
0.296 

9.86' 
57.9 

0.020 U 
0.040 U 
0.020 U 
0.020 U 

0.020 U 
0.020 U 
0.020 U 

MW107 
VAS-56393-3 3 32 3 O-DD-025 

1V12/2010 
(14-19) ft bgs 

(15.4-19) f t bgs 

1140'" 
0.133 
Z6 
111 

0.099 
0.067 

30.3' 
3.700 
10.7 

10800'" 

5.330'" 
35600 

721'" 
0.20 U 

24.2 
LOU 

0.013) 
23400 
0.116 
4.22 

24.5 

0.020 U 
0.O40U 
0.020 U 
0.020 U 

0.020 U 
0.020 U 
0,020 U 

CRA 056393 (8) 
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MW-107 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Locatiotu 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Depth: Groundivater Cleanup Criteria 

Units a b c 

MW107 
V/1S-56393-133530-DD-032 

IIAVIOIO 
(4-9) ft bgs 

(5.4-9) f t bgs 

MW107 
VAS-56393-3 3 3230-DD-029 

33/12/2030 
(9-14) ft bgs 

(10.4-14) f t bgs 

MW107 
VAS-56393-13 3230-DD-025 

31/12/2030 
(14-19) ft bgs 

(15.4-19) f t bgs 

Volatile Organic Compounds 

Acetone 
Benzene 
Bromobenzene 
Bromodichloromethane 
Bromoform 
Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 
N-Butylbenzene 
Carbon disulfide 
Carbon tetiachloride 
Chlorobenzene 
Chlorobromomethane 
Chloroethane 
Chloroform (Trichloromethane) 
Chloromethane (Methyl chloride) 
2-Chlorotoluene 
4-ChlorotoIuene 
Cymene (p-Isopropyltoluene) 
l,2-Dibromo-3-chloropropane (DBCP) 
Dibromochloromethane 
1,2-Dibromoethane (Ethylene dibromide) 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Diclilorobenzene 
Dichlorodifluoromethane (CFC-12) 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-l,2-Dicliloroefliene 
tians-l,2-Dichloroethene 
1,3-Dichloropropane 
1,2-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

730 
5 
18 
80 
80 
10 

13000 
80 
800 

5 
100 

430 
80 
260 
150 

0.2 
80 

0.05 
80 

600 
6.6 

75 
1700 

880 
5 
7 

70 
100 

5 

2100 
5 

50 
80 
80 
29 

38000 
230 
2300 

5 
100 

1700 
80 

1100 
420 

0.2 
80 

0.05 
230 

600 
19 
75 

4800 

2500 
5 
7 

70 
100 

5 

1700 
200 

ID 
ID 
35 

2200 
ID 
ID 
45 
47 

ID 
170 
ID 
ID 

ID 
OZ 

16 
38 

13 
ID 

740 
360 
65 

620 
1500 

290 

20 U 
0.33] 
ZOU 

0.50 U 
0.50 U 
0.50 U 
20 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
ZOU 
ZOU 

0.50 U 
ZOU 

0.50 U 

0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

20 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

20 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
ZOU 
2.0 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
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MW-107 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Locatiotu 
Sample Identification: 
Sample Date: 
Sample Deptlu 
Screen Depth: Groimdwater Cleanup Criteria 

Units a b c 

MW107 
VAS-56393-in510-DD-032 

nA5/2010 
(4-9) ft bgs 

(5.4-9) ft bgs 

MW107 
VAS-56393-3 31210-DD-029 

11/12/2010 
(9-14) ft bgs 

(10.4-14) f t bgs 

MW107 
VAS-56393-1112W-DD-025 

11A2/2010 
(14-19) ft bgs 

(15.4-19) f t bgs 

Volatile Organic Compounds - Continued 
cis-l,3-DichIoropropene 
tians-l,3-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
2-Hexanone 
Isopropylbenzene 
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) 
Methylene chloride 
Naphthalene 
N-Propylbenzene 
2-Phenylbutane (sec-Butylbenzene) 
Styrene 
tert-Butylbenzene 
1,1,2,2-Tetiachloroethane 
1,1,1,2-Tetiachloroethane 
Tetiachloroethene 
Toluene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroetiiene 
Trichlorofluoromethane (CFC-11) 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
o-Xylene 

m&p-Xylenes 

Field Parameters 
Conductivity, field 

Dissolved oxygen (DO), field 
Oxidation reduction potential (ORP), field 
pH, field 
Temperature, field 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

mS/cm 

mg/L 
millivolts 

s.u. 
DegC 

74 

15 
1000 
800 
1800 

5 
520 
80 
80 

100 
80 
8.5 
77 

5 
790 
70 

200 

5 
5 

2600 
42 

63 
72 
2 

280 

6.5 - 83 

74 
42 

2900 
2300 
5200 

5 
1500 
230 
230 
100 
230 
35 
320 

5 
790 
70 

200 
5 

5 
7300 
120 
63 

72 
2 

280 

6 3 - 8.5 

18 
0.05 

ID 
ID 

940 
13 
ID 
ID 
80 

78 
1D,X 

45 
140 
30 

200 
330 

200 

17 

45 
15 
35 

63-9 .0 

0.50 U 
0.50 U 
0.080] 
ZOU 
20 U 
ZOU 
20 U 
2.0 U 
2.0 U 
ZOU 
2.0 U 
0.50 U 
ZOU 

0.50 U 
0.50 U 
0.50 U 

1.8 
ZOU 
ZOU 
0,50 U 
0,50 U 

0,50 U 
0,50 U 
0,50 U 

0.070] 
2.0 U 

0.50 U 
0.090] 
0.22] 

0.905 
0.16 

5 
6.87 

11.76 

0.50 U 
0.50 U 
0.50 U 
ZOU 
20 U 
ZOU 
20 U 
ZOU 
ZOU 
2.0 U 
ZOU 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 

0.777 
0.67 
37 

7.63 
14.62 

0.50 U 
0.50 U 
0.50 U 
2.0 U 
20 U 
2.0 U 
20 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.11] 
2.0 U 
2.0 U 

0,50 U 
0,50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 

0.50 U 
0.50 U 
0.50 U 

0.750 
1.28 
15 

7.76 
14.14 

CRA 056393 (8) 
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MW-107 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Depth: Groundwater Cleanup Criteria " ' 

Units a b c 

MW107 
VAS-56393-333530-DD-032 

13/15/2030 
(4-9) ft bgs 

(5.4-9) f t bgs 

MW107 
VAS-56393-3 31210-DD-029 

11/12/2010 
(9-14) ft bgs 

(10.4-14) f t bgs 

MW107 
VAS-56393-13 323 O-DD-025 

1V12/20W 
(14-19) ft bgs 

(15.4-19) f t bgs 

Field Parameters • 
Turbidity (field) 
Pump Intake 
Pumping Rate 

Continued 
NTU 
ft bgs 

mg/min 

9.24 

8 
350 

157 
13 
250 

376 
18 
300 

Notes: 

(1) 

b 
c 

ftbgs 
U 

Michigan Act 451, Part 201 Groundwater: Residential and Industrial-Commercial Generic Qeanup 
Criteria - applicable with the time VAS sampling was completed performed. 
Feet below ground surface. 
Industiial and Commercial II, III, IV Drinking Water. 
Groundwater Surface Water Interface. 
Feet below ground surface. 
Not present at or above the associated value. 
Laboratory qualified as an estimated value. 

JConcentiation exceeds cleanup criteria (1). 
Highest concenttation observed for associated analyte. 
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MW-107 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identipcation: 
Sample Date: 
Sample Depth: 
Screen Depth: 

MW107 
VAS-56393-31323 O-DD-022 

11A2A010 
(19-24) ft bgs 

Groundi (20.4-24) ft bgs 
Units 

MW107 
VAS-56393-111210-DD-023 

11/12/2010 
(19-24) ft bgs 

(20.4-24) f t bgs 

MW107 
VAS-56393-111210-DD-020 

33/32/2030 
(24-29) ft bgs 

(25.4-29) f t bgs 

Metals 

Aluminum 
Antimony 

Arsenic 
Bariiun 
BeryUium 
Cadmium 

Chromium 
Cobalt 

Copper 

Iron 
Lead 
Magnesium 

Manganese 

Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 

Vanadium 

Zinc 

PCBs 
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-

1016 (PCB-1016) 
1221 (PCB-1221) 
1232 (PCB-1232) 
1242 (PCB-1242) 
1248 (PCB-1248) 
1254 (PCB-1254) 
1260 (PCB-1260) 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 1 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

8 3 
0.054 
0.2] 

76.8 
0.020 U 
0.008] 

0.23 

1.610 
0.46 

149 

0.032 

26000 

359*" 
0.20 U 

3.92 
1.0 U 

0.020 U 
23500 
0.041 

0.09] 
1.2 

0.020 U 
0.039 U 

0.020 U 
0.020 U 

0.020 U 
0.020 U 

0.020 U 

8.9 

0.050] 

0 3 ] 
77.1 

0.020 U 
0.012] 

0.30 

1.660 
0.63 

146 

0.043 

25500 

370" 

0.20 U 
4.14 
1.0 U 

0.004 J 
23100 
0.050 
O.IOJ 

1.8 

0.020 U 
0.039 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

48.6 
0.049] 
0.4] 
76.8 

0.020 U 
0.008] 

1.61 

1.790 
1.24 

734'" 

0.187 

26000 

259'" 
0.20 U 

3.87 
1.0 U 

0.020 U 
23400 
0.026 
0.20 
6.9 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

CRA 05639."* (8) 
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MW-107 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Depth: 

Volatile Organic Compounds 

Acetone 
Benzene 
Bromobenzene 
Bromodichloromethane 
Bromoform 
Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 
N-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Clilorobenzene 
Chlorobromomethane 
Chloroethane 
Chloroform (Trichloromethane) 
Chloromethane (Metliyl cliloride) 
2-ChIoro toluene 
4-ClilorotoIuene 
Cymene (p-Isopropyltoluene) 
l,2-Dibromo-3-chloropropane (DBCP) 
Dibromochloromethane 
1,2-Dibromoethane (Ethylene dibromide) 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane (CFC-12) 
1,1-Dichloroethane 
1,2-DichloroeUiane 
1,1-Dichloroefliene 
cis-1,2-Dichlorocthene 
trans-1,2-Dichloroethene 
1,3-Dichloropropane 
1,2-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 

Groundi 
Units 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

MW307 
VAS-56393-333230-DD-022 

33/32/2030 
(19-24) ft bgs 

(20.4-24) ft bgs 

20 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 

2.0 U 
2.0 U 
0.50 U 
2.0 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

MW307 
VAS-56393-133230-DD-023 

33/12/2030 
(19-24) ft bgs 

(20.4-24) ft bgs 

20 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 

2.0 U 
2.0 U 
0.50 U 
2.0 U 

0.50 U 

0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

A'IW307 
VAS-56393-333230-DD-020 

33/32/2030 
(24-29) ft bgs 

(25.4-29) ft bgs 

20 U 
0.07] 

2.0 U 

0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 

0.50 U 
2.0 U 

0.50 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
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MW-107 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF O U ^ RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Depth: 

MW107 
VAS-56393-3 31210-DD-022 

11A2/2010 
(19-24) ft bgs 

Groundi (20.4-24) ft bgs 
Units 

MW107 
VAS-56393-3 3 3230-DD-023 

1V12/2010 
(19-24) ft bgs 

(20.4-24) f t bgs 

MW107 
VAS-56393-ni210-DD-020 

11A2A0W 
(24-29) ft bgs 

(25.4-29)ft bgs 

Volatile Organic Compounds - Continued 

cis-l,3-Dicliloropropene 
trans-l,3-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
2-Hexanone 
Isopropyl benzene 
4-Mefliyl-2-pentanone (Methyl isobutyl ketone) (MIBK) 
Methylene chloride 
Naphthalene 
N-Propylbenzene 
2-Phenylbutane (sec-But)'lbenzene) 
Styrene 
tert-Butylbenzene 
1,1,2,2-Tetiachloroetiiane 
1,1,1,2-Tetrachloroethane 
Teh'achloroethene 
Toluene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Tricbloroethene 
Trichlorofluoromethane (CFC-11) 
1,2,3-Trichloropropane 
1,2,4-Trinietliylbenzene 
1,3,5-TriniethyIbenzene 
Vinyl chloride 
o-Xylene 
m&p-Xylenes 

Field Parameters 
Conductivity, field 

Dissolved oxygen (DO), field 
Oxidation reduction potential (ORP), field 
pH, field 
Temperatiire, field 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 

mS/cm 
mg/L 

millivolts 
s.u. 

DegC 

0.50 U 
0.50 U 
0.50 U 
2.0 U 
20 U 
2.0 U 
20 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 

0.50 U 
0.50 U 
0.50 U 
0.37] 
2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

ZOU 
2.0 U 

0.50 U 
0.50 U 

0.50 U 

0.744 
1.52 
22 

7.81 
13.12 

0.50 U 
0.50 U 
0.50 U 
2.0 U 
20 U 
2.0 U 
20 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.4] 
2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 

0.50 U 
0.50 U 
0.50 U 

0.744 
1.52 
22 

7.81 
13.12 

0.50 U 
0.50 U 
0.50 U 
2.0 U 
20 U 
2.0 U 
20 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.15] 
2.0 U 
2.0 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 

0.732 
1.52 
-19 
7.89 
11.89 
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MW-107 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: MW107 MW107 MW107 
Sample Identification: VAS-56393-111210-DD-022 VAS-56393-111210-DD-023 VAS-56393-333230-DD-020 
Sample Date: 11A2/1010 11A2/1010 33/12/2030 
Sample Depth: (19-24) ft bgs (19-24) ft bgs (24-29) ft bgs 
ScreenDepth: Groundi (20.4-24) ft bgs (20.4-24) ft bgs (25.4-29) ft bgs 

Units 

Field Parameters - Continued 
Turbidity (field) NTU 3.01 3.01 1000 U 
Pump Intake ft tigs 23 23 28 
Pumping Rate mg/min 300 300 250 

Notes: 
(1) Michigan Act 451, Part 201 Groundwater Residential and Industrial-Cc 

Criteria - applicable with the time VAS sampling was completed perfo: 
a Feet below ground surface. 
b Industiial and Commercial II, III, IV Drinking Water, 
c Groundwater Surface Water Interface, 

ft bgs Feet below ground surface. 
U Not present at or above the associated value. 
] Laboratory qualified as an estimated value. 

I JConcentiation exceeds cleanup criteria (1). 
Highest concenfration observed for associated analyte. 
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MW-107 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Depth: 

Metals 

Aluminum 
Antimony 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 

Cobalt 
Copper 

Iron 

Lead 
Magnesium 

Manganese 

Mercury 
Nickel 
Selenium 
Silver 
Sodium 
ThalUum 
Vanadium 

Zinc 

PCBs 
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-
Aroclor-

1016 (PCB-1016) 
1221 (PCB-1221) 
1232 (PCB-1232) 
1242 (PCB-1242) 
1248 (PCB-1248) 
1254 (PCB-1254) 
1260 (PCB-1260) 

Groundi 
Units 

Mg/L [ 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L [ 
Mg/L 
Mg/L 

Mg/L [ 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

MW307 
VAS-56393-333230-DD-038 

11A2/2010 
(29-34) ft bgs 

(30.4-34) f t bgs 

88.2'" 
0.064 
0.8 
86.0 

0.020 U 
0.012] 

1.37 

1.560 
1.70 

1250*" 
0.494 
26700 

228'" 
0.20 U 

3.89 
1.0 U 

0.020 U 
25400 
0.028 
0.47 
4.7 

0.020 U 
0.040 U 

0,020 U 
0,020 U 

0.020 U 
0.020 U 
0.020 U 

MW107 
VAS-56393-3 3333 O-DD-015 

11AV2010 
(34-39) ft bgs 

(35.4-39) f t bgs 

1670'" 
0.167 

3.9 
126 
0.13 
0.13 

19.1' 
5.46 
19.9 

16300'" 
10.2'" 
42600 

685'" 
0.20 U 

14.7 

1.0 U 
0.013] 
32700 
0.135 

6.49' 
56.8 

0.020 U 
0.040 U 

0,020 U 
0.020 U 

0.020 U 
0,020 U 
0.020 U 

!^mi07 
VAS-56393-333330-DD-033 

33/33/2030 
(39-44) ft bgs 

(40.4-44) f t bgs 

1310'" 
0.21 
3.4 

123 
0.113 
0.129 

34.5' 
8.47 

27.5' 

16800'" 

7.25'" 
44800 

1030'" 
0.20 U 

25.6 
1.0 U 
0.025 
33300 
0.139 

4.55' 
197 

0.020 U 
0.050 U 

0.020 U 
0.020 U 

0.020 U 
0.020 U 
0.020 U 

Highest Value 

2910 
0.21 

3.9 
215 

0.285 
0.212 

41.7 
8.47 

27.6 

26600 

16.9 
47000 

3980 

0.02 
35.7 
0 3 

0.025 
33300 
0.296 

9.86 
197 

N / A 

N / A 
N / A 
N / A 

N / A 
N / A 

N / A 
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MW-107 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Depth: Groundi 

Units 

MW107 
VAS-56393-333230-DD-03S 

11A2/2010 
(29-34) ft bgs 

(30.4-34) f t bgs 

MW107 
VAS-56393-inil0-DD-015 

33/3X/2030 
(34-39) ft bgs 

(35.4-39) ft bgs 

MW107 
VAS-56393-3 3 3 3 30-DD-033 

IIAVIOIO 
(39-14) ft bgs 

(40.4^4) f t bgs 

Highest Value 

Volatile Organic Compounds 
Acetone 
Benzene 
Bromobenzene 
Bromodichloromethane 
Bromoform 
Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 
N-Butylbenzene 
Carbon disulfide 
Carbon tetiachloride 
Chlorobenzene 
Chlorobromomethane 
Chloroethane 
Chloroform (Trichloromethane) 
Chloromethane (Methyl chloride) 
2-Chlorotoluene 
4-Chlorotoluene 
Cymene (p-lsopropyltoluene) 
l,2-Dibromo-3-chloropropane (DBCP) 
Dibromochloromethane 
1,2-Dibromoethane (Ethylene dibromide) 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzcne 
Dichlorodifluoromethane (CFC-12) 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
h'ans-1,2-Dichloroethene 
1,3-Dichloropropane 
1,2-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

20 U 
0.06] 
2.0 U 

0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

20 U 
0.07 J 
2.0 U 

0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
ZOU 
2.0 U 
2.0 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

20 U 
0.12] 
2.0 U 

0.50 U 
0.50 U 
0.50 U 
20 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 

0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 

N/A 
0.33 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
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MW-107 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Depth: 

Volatile Organic Compounds - Continued 

cis-l,3-Dichloropropene 
ttans-l,3-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene 
2-Hexanone 
Isopropyl benzene 
4-Methyl-2-penlanone (Methyl isobutyl ketone) (MIBK) 
Methylene chloride 
Naphthalene 
N-Propylbenzene 
2-Phenylbutane (sec-Butylbenzene) 
Styrene 
tert-Butylbenzene 
1,1,2,2-TetiachloroeUiane 
1,1,1,2-1'etrachloroetliane 
Tetiachloroethene 
Toluene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Tricbloroethene 
Trichlorofluorometliane (CFC-11) 
1,2,3-Tricliloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
o-Xylcne 

m&p-Xylenes 

Field Parameters 
Conductivity, field 

Dissolved oxygen (DO), field 
Oxidation reduction potential (ORP), field 
pH, field 
Temperature, field 

MW107 
VAS-56393-111210-DD-01S 

11A2/2010 
(29-34) ft bgs 

Groundi 
Units 

Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

Mg/L 

mS/cm 
mg/L 

millivolts 
s.u. 

DegC 

(30.4-34)/f 

0.50 U 
0.50 U 
0.50 U 

ZOU 
20 U 
2.0 U 
20 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 

0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.28 J 
2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 
2.0 U 

2.0 U 
0.50 U 
0.50 U 
0.50 U 

0.754 

1.81 
-23 
7.93 
11.4 

MW107 
VAS-56393-nnW-DD-015 

11AV2010 
(34-39) ft bgs 

(35.4-39)ft bgs 

0.50 U 
0.50 U 
0.50 U 
2.0 U 
20 U 
2.0 U 
20 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.39] 
2.0 U 
2.0 U 
0.09] 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 

0.869 
2.12 
-70 
7.16 
14.33 

MW307 
VAS-56393-333330-DD-033 

IIAVIOIO 
(39-44) ft bgs 

(40.4-44) f t bgs 

0.50 U 
0.50 U 
0.06] 
2.0 U 
20 U 
2.0 U 
20 U 
2.0 U 
2.0 U 
2.0 U 
2.0 U 
0.50 U 
2.0 U 

0.50 U 
0.50 U 
0.50 U 
0.73 
2.0 U 
2.0 U 
0.08] 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 

0.874 
1.95 
-86 
7.20 
15.6 

Highest Value 

N / A 
N / A 
0.08 
N / A 
N / A 
N/A 
N/A 
N/A 
N / A 
N / A 
N / A 
N / A 
N/A 
N / A 
N / A 
N/A 
1.8 

N /A 
N / A 
0.09 
N/A 
N / A 
N / A 
N / A 
0.07 
N / A 
N / A 
0.09 
0.22 

0.905 
Z12 
37 

7.93 
15.6 

CRA 056393 (H) 
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MW-107 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: MW107 MW107 MW107 Highest Value 
Sample Identification: VAS-56393-333230-DD-03S VAS-56393-333330-DD-035 VAS-S6393-333330-DD-033 
Sample Date: 11A2/2010 IIAVIOIO IIAVIOIO 
Sample Depth: (29-34) ft bgs (34-39) ft bgs (39-44) ft bgs 

ScreenDepth: Groimdi (30.4-34) f t bgs (35.4-39) ft bgs (40.4-44) f t bgs 
Units 

Field Parameters - Continued 

Turbidity (field) NTU 1000 U 1000 U 1000 U 376 
Pump hitake ftbgs 33 38 43 43 
Pumping Rate mg/min 250 300 100 350 

Notes: 
(1) Michigan Act 451, Part 201 Groundwater: Residential and Industiial-Cc 

Criteria - applicable with the time VAS sampling was completed perfo: 
a Feet below groimd surface. 
b Industiial and Commercial II, III, IV Drinking Water, 
c Groundwater Surface Water Interface, 

ft bgs Feet below ground surface. 
U Not present at or above the associated value. 
] Laboratory qualified as an estimated value. 

I JConcentiation exceeds cleanup criteria (1). 

Highest concenttation observed for associated analyte. 
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MW-108 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSmP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Deptiv 
Screen Deptiv 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

PCBs 

Aroclor-
Aroclor-

A roc lor-

Aroclor-

Aroclor-
Aroclor-

Aroclor-

1016 (PCB-1016) 
1221 (PCB-1221) 
1232 (PCB-1232) 
1242 (PCB-1242) 
1248 (PCB-1248) 
1254 (PCB-1254) 
1260 (PCB-1260) 

Volatile Organic Compounds 

Acelone 

Benzene 
Bromobenzene 

Bromodichloromethane 
Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) (MEK) 
N-Butylbenzene 

Carbon disulfide 
Carbon tetrachloride 

Chlorobenzene 

Chlorobromomethane 

Groundwater Cleanuv Criteria '" 
Units 

fg /L 

fg /L 

Mg/L 
Mg/L 

lig/L 

Mg/L 

Hg/L 

lig/L 

K / L 

fg /L 

l-g/L 

Hg/L 

Mg/L 

Mg/L 

Mg/L 

fg /L 
Mg/L 

Mg/L 
Mg/L 

lig/L 

Mg/L 

Mg/L 

Ug/L 

Mg/L 
Mg/L 

Mg/L 

l^g/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

II 

50 

6 

10 

2000 
4 

5 

too 
40 

1000 

300 

4 

400000 

50 

2 

too 
50 

34 
120000 

2 

4.5 

2400 

0.5 
0.5 

0.5 

0.5 

0.5 

0.5 
0.5 

730 

5 
18 

80 

80 

10 

13000 
80 

800 
5 

too 

b 

50 
6 

10 

2000 

4 

5 

100 

too 
1000 

300 

4 

itooooo 
50 

2 

too 
50 
98 

350000 
2 

62 

5000 

0.5 
0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

2100 
5 

50 

80 
80 

29 

38000 

230 
2300 

5 

too 

c 

130 

150 

1400 
41 

5.1 

11 

too 
23 

34 

5200 

0.0013 

130 

5 
0.2 

3.7 

12 

310 

0.2 

0.2 

0.2 

0.2 

0.2 
0.2 

0.2 

1700 
200 

ID 
ID 

35 

2200 
ID 
ID 

45 

47 

MW108 
VAS-56393-U1810-DD-076 

iiAmoio 
(4-9) ft bgs 

(5.4-9) f tbgs 

12.6 

0.089 N 

0.3 J,N 

88.7 

0.020 U 
0.009 J 

0.48 

0.834 

0.42 

84.8 

0.052 

26400 

44r ' ' 
0.20 U 

3.04 

1.0 U 

0.020 U 
21800 
0.042 

0.24 

1.9 

0.020 U 

0.039 U 
0.020 U 

0.020 U 
0.012 JP 

0.020 U 

0.020 U 

20 U 

O.IOJ 

ZOU 
0.50 U 

0.50 U 

0.50 U 

20 U 

ZOU 
0.50 U 
0.50 U 

0.50 U 
0.50 U 

MW108 
VAS-56393-II1810-DD-075 

21718^020 
(9-14) fl bgs 

(10.4-14) ft bgs 

13.2 

0.047 J,N 

0 2 ] ^ 

84.6 

0.020 U 
0.007 J 

0.71 

Q.7S8 

057 

133 

0.051 

25400 

332''' 
0.20 U 

3.76 

1J)U 
0.020 U 
2290O 

0.060 

0.18 J 

4.0 

0.020 U 
0.039 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

20U 
050 U 

2.0 U 

asou 
050 U 

0.50 U 

20U 
ZOU 
0.50 U 

0.50 U 

0.50 U 
050 U 

MW108 
VAS-56393-ni710-DD-06S 

22727/2020 
(14-19) fl bgs 

(15.4-19) ft bgs 

19.0 

0.102 N 

0.1 J 

80.5 

0.020 U 

0.011 J 

0.90 

2.070 

0.41 N 

166 

0.051 

26700 

790"' 
0.20 U 

7.62 N 

1.0 U 

0.020 U 
23000 

0.090 

0.07 J 

Z6 

0.020 U 
0.039 U 

0.020 U 

0.020 U 

0.020 U 
0.020 U 

0.020 U 

ZOU 

0.15 J 

ZOU 

0.50 U 

0.50 U 

0.50 U 
ZOU 

ZOU 
0.50 U 

0.50 U 

0.50 U 
0.50 U 

MW108 
VAS-56393-1U710-DD-069 

22727/2020 
(14-19) ft bgs 

(15.4-19) ft bgs 

14.2 

0.102 N 

0.3 J 

81.2 

0.020 U 

0.010 J 

0.46 

Z060 

0.34 N 

151 

0.M7 

26700 

TSO'" 
0.20 U 

7.41 N 

05J,N 
0.020 U 
23100 
0.092 

0.13 J 

Z9 

0.020 U 

0.039 U 
0.020 U 

0.020 U 

0.020 U 

0.020 U 
0.020 U 

20 U 
Sfe j j= i - 0.15J 

ZOU 

0.50 U 

0.50 U 

0.50 U 

ZOU 

ZOU 
0.50 U 
0.50 U 

0.50 U 
0.50 U 

M1V208 
VAS-56393-2 2 2 72 O-DD-066 

11A7A010 
(19-24) ft bgs 

(20.4-241/1 bgs 

275 

0.114 N 

0.4J 

91.8 

0.020 U 

0.008] 

1.48 

4.120 
0.57 N 

352"' 1 
0.137 

26000 

948'" 1 
0.20 U 

8.90 N 

1.0 U 

0.020 U 
22600 
0.077 

OJQ 

2 5 

0.020 U 

0.039 U 

0.020 U 

0.020 U 

0.020 U 
0.020 U 

aa2ou 

20U 

0.080 J 

ZOU 

050 U 

0 5 0 U 

0 5 0 U 
20U 

ZOU 
0.50 U 

0.50 U 

0.50 U 
0.50 U 
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MW-108 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Deptli: 

Screen Deptlu 

Chloroethane 

Volatile Organic Compounds - Continued 

Chloroform (Tricliloromethane) 

Chloromethane (Methyl chloride) 
2-Clilorololuene 

4-Clilorotoiuene 

Cymene (p-lsopropyltoluene) 

l,2-Dibromo-3-chloropropane (DBCP) 
Dibromochloromethane 

1,2-Dibromoethane (Ethylene dibromide) 
Dibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane (CFC-12) 
1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dicliloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 
1,3-Dichloropropane 

1,2-Dicliloropropdne 
2,2-Dichloropropane 

1,1-Dichioropropene 

cis-1,3-Dichloropropene 
trans-l,3-Dichloropropene 
Ethylbenzene 

Hexachlorobutadiene 
2-IIexanone 

Isopropyl benzene 

4-Methyl-2-penlanone (Methyl isobutyl ketone) (MIBK) 

Methylene chloride 

Naphthalene 
N-Propylbenzene 

2-Phenylbutane (sec-Butylbenzene) 
Styrene 

tert-Butylbenzene 

1,1,2,2-Tetrachloroethane 
1,1,1,2-Tetrachloroethane 
Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 
1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Groimdwater Cleanuv Criteria " ' 
Units 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

(I 

430 

80 
260 

150 

0.2 

80 

0.05 

80 
600 

6.6 
75 

1700 
880 

5 
7 

70 

100 

5 

74 

15 
1000 

800 

1800 

5 

520 

80 

80 

100 

80 

8.5 
77 

5 

790 

70 

200 

5 

b 

1700 

80 

1100 

420 

0.2 

80 

0.05 
230 

600 
19 
75 

4800 

2500 

5 
7 

70 

100 

5 

74 

42 

2900 

2300 

5200 

5 

1500 

230 

230 

100 

230 

35 

320 
5 

790 

70 

200 
5 

c 

ID 

170 

ID 
ID 

ID 

0.2 

16 
38 

13 
ID 

740 

360 
65 

620 
15O0 

290 

18 

0.05 

ID 

ID 

940 

13 

ID 
ID 

80 

78 
ID,X 

45 

140 

30 

200 
330 

MW108 
VAS-56393-ni810-DD-076 

IIASAOIO 
(4-9) ft bgs 

(5.4-9) ft bgs 

0.50 U 

0.50 U 

0.50 U 
ZOU 

ZOU 

2.0 U 
2.0 U 

0.50 U 
2.0 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.080 J 
ZOU 

20 U 

ZOU 

20 U 

ZOU 

ZOU 

ZOU 

ZOU 

0.50 U 
ZOU 

0.50 U 

0.50 U 
0.50 U 

0.26 J 
ZOU 

ZOU 

0.50 U 
0.50 U 

MW108 
VAS-56393-111810-DD-075 

Il/ISAOIO 
(9-14) ft bgs 

(10.4-14) ft bgs 

0.50 U 

0.50 U 

0.50 U 

ZOU 

ZOU 

ZOU 
ZOU 

050 U 
ZOU 

050 U 

050 U 
050 U 

050 U 
050 U 

050 U 

050 U 
050 U 

050 U 
050 U 

0.50 U 

050 U 
050 U 

050 U 
0.50 U 

050 U 

0.50 U 
ZOU 

ZOU 

ZOU 

ZOU 

ZOU 

ZOU 

ZOU 

ZOU 

0.50 U 
ZOU 

0.50 U 

0.50 U 
0.50 U 

0.15 J 

ZOU 
ZOU 

0.50 U 
0.50 U 

MW108 
VAS-56393-111710-DD-068 

11/17A010 
(14-19) ft bgs 

(15.4-19) ft bgs 

0.50 U 

0.50 U 

0.070 J - J M 
2.0 U 

2.0 U 

2.0 U 

ZOU 
0.50 U 

ZOU 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

O.IOJ 
ZOU 

ZOU 
ZOU 

ZOU 
ZOU 

ZOU 

ZOU 

ZOU 

0.50 U 

ZOU 

0.50 U 

0.50 U 

0.50 U 

0.29 J 
ZOU 

ZOU 
0.50 U 
0.50 U 

MW108 
VAS-56393-in710-DD-069 

22717/2020 
(14-19) ft bgs 

(15.4-19) ft bgs 

0.50 U 

0.50 U 

0.50 U 
ZOU 

ZOU 

ZOU 

ZOU 
0.50 U 

ZOU 

0.50 U 

0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.090 J 
ZOU 

ZOU 
2.0 U 

20 U 
2.0 U 

ZOU 

ZOU 
ZOU 

0.50 U 

ZOU 

0.50 U 

0.50 U 

0.50 U 
0.31 J 

ZOU 

ZOU 
0.50 U 

0.50 U 

MW108 
VAS-56393-111710-DD-066 

1V17A010 
(19-24) ft bgs 

(20.4-24) ft bgs 

0.50 U 

0.50 U 

0.50 U 

ZOU 

ZOU 

ZOU 
ZOU 

0.50 U 
ZOU 

0.50 U 

050 U 
0.50 U 

0.50 U 
050 U 

050 U 

0.50 U 

050 U 
050 U 

0.50 U 
050 U 

050 U 
050 U 

0.50 U 
0.50 U 

0.50 U 

0.050 J 

ZOU 

ZOU 
ZOU 

20U 

ZOU 

ZOU 

ZOU 
ZOU 

050 U 

ZOU 

0.50 U 

0.50 U 
0.50 U 

0J20J 
ZOU 

ZOU 
050 U 
050 U 
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MW-108 
VAS ANALYnCAL RESULTS 

12TH STREET LANDHLL CERTIHCATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Locatiotv 
Sample Identification: 
Sample Date: 
Sample Deptiv 
Screen Deptiv 

Tricbloroethene 

Trichlorofluoromethane (CFC-11) 
1,2,3-Trichloropropane 

Volatile Organic Componnds - Continned 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 
Vinyl chloride 

o-Xylene 
m&p-Xylenes 

Field Parameters 
Conductivity, field 

Dissolved oxygen (DO), field 
Oxidation reduction potential (ORP), field 

pH, field 
Temperature, field 

Turbidity (field) 

Pump Intake 
Pumping Rate 

Groundwater Cleanup Criteria '" 
Units 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 

mS/cm 
mg/L 

millivolts 

s.u. 

DegC 

NTU 
ftbgs 

mg/min 

a 

5 
2600 

42 

63 

72 

2 

280 

6.5 - 8.5 

b 

5 
7300 

120 

63 

72 

2 

280 

6.5-8.5 

c 

200 

17 

45 
15 

35 

6.5-9.0 

MW108 
VAS-56393-1U810-DD-076 

IIAHAOIO 
(4-9) ft bgs 

(5.4-9) ft bgs 

0.50 U 

0.50 U 

0.50 U 

ZOU 

ZOU 

0.50 U 

0.50 U 

0.11 J 

0.751 
3.24 

9 

733 
11.2 

Z45 

8 
100 

MW20g 
VAS-56393-2228I0-DD-075 

IIASAOIO 
(9-14) f 1 bgs 

(10.4-14) ft bgs 

050 U 
050 U 

050 U 

ZOU 

ZOU 

050 U 

050 U 
050 U 

0.721 

Z02 
-26 
7.27 

12.14 

5.13 
13 

225 

MW208 
V/1S-56393-22I720-DD-06S 

1V17A010 
(14-19) ft bgs 

(15.4-19) ft bgs 

• 
0.50 U 

0.50 U 
0.50 U 

ZOU 

ZOU 

0.50 U 

0.50 U 
0.13 J 

0.723 
0.9 

-78 
7.43 

1Z63 
8.8 

18 
200 

MW108 
VAS-56393-222720-DD-069 

22/17/2020 
(14-19) fl bgs 

(15.4-19) ft bgs 

0.50 U 

0.50 U 
0.50 U 

ZOU 

ZOU 
0.50 U 

0.50 U 

0.13 J 

0.723 
0.9 

-78 
7.43 

1Z63 

8.8 

18 
200 

MW208 
VAS-56393-2227I O-DD-066 

22/27/2020 
(19-24) fl bgs 

(20.4-24) ft bgs 

0 5 0 U 

0.50 U 

050 U 

ZOU 

ZOU 

050 U 
050 U 

050 U 

a7i6 
1.34 

-70 
757 

1251 

9 5 3 

23 
150 

Notes; 

(1) 

ftbgs 

U 

J 

Michigan Act 451, Part 201 Groundwater: Residential and Industrial-Commercial Generic 
Cleanup Oiteria - applicable with the time VAS sampling was completed performed. 
Residential and Commercial I Drinking Water. 
Industrial and Commercial II, HI, IV Drinking Water. 
Feet below ground surface. 
Feet below ground surface. 
Not present at or above the associated value. 
Feel below ground surface. 

JConcentration exceeds cleanup criteria (1). 
Highest concentration observed for associated analyte. 
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MW-108 
VAS ANALYnCAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Deptiv 
Screen Deptiv 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

U a d 

Magnesium 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Sodium 

ThalUum 

Vanadium 

Zinc 

PCBs 
Aroclor-
Aroclor-

Aroclor-
Aroclor-

Aroclor-

Aroclor-

Aroclor-

1016 (PCB-1016) 
1221 (PCB-1221) 
1232 (PCB-1232) 
1242 (PCB-1242) 
1248 (PCB-1248) 
1254 (PCB-1254) 
1260 (PCB-1260) 

Volatile Organic Compounds 
Acetone 

Benzene 

Bromobenzene 

Bromodicliloromethane 

Bromoform 

Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 

N-Butylbenzene 

Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 

Chlorobromomethane 

Groundi 
Units 

Mg/L [ 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L [ 

Mg/L 

Mg/L 

Mg/L [ 

Mg/L 

Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

MW208 
VAS-56393-222710-DD-064 

22/27/2020 
(24-29) ft bgs 

(25.4-29) ft bgs 

55.4'" 
0.076 N 

0.9 

88.0 

0.020 U 
0.011 J 

0.99 

2.700 

0.88 N 

6% "̂̂  
0.331 

26000 

393"'' 
0.20 U 

5.54 N 

1.0 U 

0.020 U 
23000 
0.057 

0.35 

4.8 

0.020 U 

0.039 U 

0.020 U 
0.020 U 

0.020 U 
0.020 U 

0.020 U 

20 U 

0.50 U 

ZOU 

0.50 U 

0.50 U 
0.50 U 

ZOU 

ZOU 
0.50 U 
0.50 U 

0.50 U 

0.50 U 

MW108 
VAS-56393-222710-DD-062 

22/17/2020 
(29-34) ftbgs 

(30.4-34) ft bgs 

5,54'" 
0.097 N 

14.8'" 
131 

0.052 
0.042 

5.24 

3.780 

5.74 N 

lO.TOC-''' 

5.280"'' 
29000 

5.30-''' 
0.20 U 

7.04 N 

05J,N 

0.006 J 
26600 
0.127 

Z92 

25.4 

0.020 U 

0.039 U 

0.020 U 

0.020 U 
0.020 U 

0.0074 J 

0.020 U 

20U 

0.090 J 
ZOU 

050 U 

050 U 
050 U 

ZOU 
ZOU 

050 U 
0.50 U 

050 U 

0.50 U 

MW 208 
VAS-56393-111710-DD-060 

1V17A010 
(34-39) f 1 bgs 

(35.4-39) f tbgs 

45.7 

0.097 N 

0.4 J 

128 

0.020 U 
0.010 J 

1.13 

1.600 

0.79 N 

2060"'' 
0.162 

29400 

313'" 
0.20 U 

7.02 N 
0.4 J,N 

0.020 U 
42200 
0.048 

0.27 

5.4 

0.020 U 

0.039 U 
0.020 U 

0.020 U 
0.020 U 

0.0059 J 

0.020 U 

20 U 

0.50 U 
ZOU 

0.50 U 

0.50 U 
0.50 U 

ZOU 

ZOU 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

MVil08 
VAS-56393-111710-DD-056 

11A7A010 
(39-44) f 1 bgs 

(40.4-44) ft bgs 

2770'" 
0.166 N 

9.2 

614 

0.276 
0.392 

6 z r 
16.0 

38.8 N ' 

28000'" 

13.0'" 
124000 

3750'" 

0.05 T' 
43.8 N 
1.0 U 

0.020 

57700 
0.381 

8.06" 
166 

0.020 U 

0.039 U 
0.020 U 

0.020 U 
0.020 U 

0.039 W U M 
0.020 U 

20 U 
0.14 J 

2.0 U 

0.50 U 

0.50 U 

0.50 U 

ZOU 
ZOU 

o:i3j" j ^ g g g 
0.50 U 

0.50 U 

0.50 U 

Higliest Value 

2770 

0.166 

14.8 
614 

0.276 
0.392 

62.7 

16 

38.8 

28000 

13 

124000 

3750 

0.05 

43.8 
0.5 

0.02 
57700 

0.381 

8.06 

166 

N / A 

N / A 
N / A 

N / A 

0.012 

0.039 

N / A 

N / A 

0.15 
N / A 

N / A 

N / A 
N / A 

N / A 

N / A 

a i 3 
N / A 

N / A 

N / A 
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MW-108 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Depth: 

MW1Q8 
VAS-56393-111710-DD-064 

11/17/2010 
(24-29) ft bgs 

Groundi (25.4-29) ft bgs 
Utdts 

MW108 
VAS-56393-111710-DD-062 

11A7/2010 
(29-34) ft bgs 

(30.4-34) ft bgs 

MW108 
VAS'56393-111710-DD'060 

11/17/1010 
(34r39) f I bgs 

(35.4-39) ft bgs 

MW108 
VAS-56393-111710-DD-056 

11/17/2010 
(39-44) ft bgs 

(40.4-44) ft bgs 

Highest Value 

Chloroethane 
Volatile Organic Compounds - Continued 

Chloroform (Trichloromethane) 

Chloromethane (Methyl chloride) 
2-Chlorotoluene 

4-Chlorotoluene 
Cymene (p-Isopropyltoluene) 
l,2-Dibromo-3-chloropropane(DBCP) 

Dibromochloromethane 

1,2-Dibromoethane (Ethylene dibromide) 

Dibromomethane 

1,2-Dichlorobenzene 
1,3-Dichlorobenzene 

1,4-Dich lorobenzene 
Dichlorodifluoromethane (CFC-12) 

1,1-Dichloroethane 
1,2-Dichloroethane 

1,1 -Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dic Mo roe thene 

1,3-Dichlo ropr opane 

1,2-Dichloropropane 
2,2-Dichloropropane 

1,1-Dichloropropene 
cis-1,3-Dichloropropene 
trans-l ,3-Dichloropropene 

Ethylbenzene 
Hexachlorobutadiene 

2-Hexanone 

Isopropyl benzene 
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) 

Methylene chloride 

Naphthalene 
N-Propylbenzene 

2-Phenylbutane (sec-Butylbenzene) 

Styrene 

tert-Butylbenzene 
1,1,2,2-Tetrachloroethane 

1,1,1,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 
1,2,4-Trichlorobenzene 
1,2,3-Triclilorobenzene 

1,1,1-Trichloroethane 
1,1,2-TrichJ or oe thane 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

0.50 U 

0.50 U 

ZOU 
ZOU 

ZOU 

ZOU 

0.50 U 
ZOU 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 
0.50 U 

ZOU 

20 U 

ZOU 

20 U 

ZOU 

ZOU 

ZOU 

ZOU 

0.50 U 

ZOU 
0.50 U 

0.50 U 
0.50 U 

0.11 J 
ZOU 

ZOU 

0.50 U 
0.50 U 

050 U 

050 U 
050 U 
ZOU 
ZOU 
ZOU 
ZOU 
050 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
050 U 
0.50 U 
050 U 
050 U 
050 U 
050 U 
050 U 
0.50 U 
0.50 U 
050 U 
0.50 U 
0.50 U 
0.50 U 
2.0 U 
20U 
ZOU 
2 ) U 
ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
ZOU 
0.50 U 
050 U 
0.50 U 
0.14 J 
ZOU 
ZOU 
0.50 U 
0.50 U 

N / A 

0.50 U 
0.50 U 
ZOU 
ZOU 
ZOU 
ZOU 

0.50 U 
ZOU 

0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
ZOU 
ZOU 
ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.060 J 
2.0 U 
2.0 U 
0.32 J 
0.50 U 

0.50 U 

0.50 U 

ZOU 

2.0 U 

2.0 U 
2.0 U 

0.50 U 
2.0 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.16 J 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 

0.11 J - . i ^ ^ 
ZOU 

20 U 

ZOU 
ZOU 

2.0 U 

- J ^ l .,-. -
ZOU 
ZOU 

0.50 U 

ZOU 

0.50 U 

0.50 U 
0.50 U 
0.41 J ' ' ^ m 

ZOU 

ZOU 
0.50 U 

0.50 U 

N / A 

0.07 
N / A 

N / A 

N / A 
N / A 

N / A 
N / A 

N / A 
N / A 

N / A 
N / A 

N / A 

0.16 
N / A 

N / A 
N / A 

N / A 
N / A 

N / A 

N / A 
N / A 

N / A 
N / A 

H 0.11 
N / A 

N / A 
N / A 

N / A 

N / A 
0.17 

N / A 
N / A 

N / A 

N / A 
N / A 

N / A 
N / A 

• 0.41 
N / A 

N / A 

052 
N / A 
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MW-1D8 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIHCATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample DefJth: 
Screen Depth: 

Tricbloroethene 

Trichlorofluoromethane (CFC-11) 

1,2,3-Trichloropro pa ne 
Volatile Organic Compounds - Continued 

1,2,4-Tri methy Ibenzene 

1,3,5-Trimethy 1 benzene 

Vinyl chloride 

o-Xylene 

m&p-Xylenes 

Field Parameters 

Conductivity, field 
Dissolved oxygen (DO), field 

Oxidation reduction potential (ORP), field 

pH, field 
Temperature, field 

Turbidity (field) 

Pump Intake 
Pumping Rate 

Groimdi 
Units 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

mS/cm 
mg/L 

millivolts 

s.u. 
DegC 

NTU 

ftbgs 
mg/min 

MWIOS 
VAS-56393-111710-DD-064 

11A7A010 
(24-29) ft bgs 

(25.4-29) fi bgs 

0.50 U 

0.50 U 
0.50 U 

ZOU 

ZOU 

0.50 U 

0.50 U 

0.50 U 

0.696 

1.73 
-52 

7.40 
1Z7 

49.8 

28 

200 

MWIOS 
VAS-56393-in710-DD-062 

11A7A010 
(29-34) ft bgs 

(30.4-34) ft bgs 

050 U 

0.50 U 

050 U 

ZOU 
ZOU 

050 U 

050 U 
050 U 

0.715 
1.64 

-67 

7.37 

1Z99 

1000 U 
33 
200 

MW108 
VAS-56393-111710-DD-060 

11A7A010 
(34-39) ft bgs 

(35.4-39) ft bgs 

0.50 U 

0.50 U 

0.50 U 

ZOU 

ZOU 

0.50 U 
0.50 U 

0.50 U 

0.875 
1.22 

-109 

7.25 
1Z26 
23.4 

38 

200 

MWIOS 
VAS-56393-222720-DD-056 

22/27/2020 
(39-44) ft bgs 

(40.4-44) ft bgs 

0.50 U 

0.50 U 
0.50 U 

^ t 0.070 J 

ZOU 

0.50 U 
0.50 U 

i ^ 0-WJ 

0.966 

0.33 

-125 
7.28 

10.9 
1000 U 

43 

200 

Highest Value 

N / A 

N / A 
N / A 

0.07 

N / A 

N / A 
N / A 

0.15 

0.966 
3.24 

9 

7.43 
1Z99 

495 
43 

225 

Notes: 

(1) 

ftbgs 

U 

J 

Michigan Act 451, Part 201 Groundwater: Residential and Industrial-G 
Qeanup Criteria - applicable with the time VAS sampling was coniple 
Residential and Commercial I Driiiking Water. 
Industrial and Commercial It, III, IV Drinking Water. 
Feet below ground surface. 
Feet below ground surface. 
Not present at or above the associated value. 
Feet below ground surface. 

~]Concentration exceeds cleanup criteria (1). 
Highest concentration observed for associated analyte. 
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MW-109 
VAS ANALYnCAL RESULTS 

12TH STREET LANDFILL CERTIHCATION OF COMPLETION OF OU-4 R.\ REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Deptiv 
Screeti Deptiv 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

BeryUium 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

U a d 

Magnesium 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

PCBs 
Aroclor-

Aroclor-

Aroclor-
Aroclor-

Aroclor-

Aroclor-

Aroclor-

1016 (PCB-1016) 

1221 (PCB-1221) 

1232 (PCB-1232) 

1242 (PCB-1242) 

1248 (PCB-1248) 

1254 (PCB-1254) 

1260 (PCB-1260) 

Volatile Organic Compomids 
Acetone 

Benzene 

Bromobenzene 
Bromodichloromethane 
Bromoform 

Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 

N-Butylbenzene 

Carbon disulfide 

Carbon tetrachloride 
Chlorobenzene 

Groundwater Cleanup Criteria 
Units 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

11 

50 
6 

10 

2000 

4 
5 

100 
40 

1000 

300 

4 

400000 

50 

2 

100 

50 
34 

120000 
2 

4.5 

2400 

0.5 

0.5 

0.5 

0.5 
0.5 

0.5 

0.5 

730 

5 

18 
80 

80 

10 
13000 

80 

800 

5 
100 

b 

50 
6 

10 

2000 

4 
5 

100 
100 

1000 

300 

4 

1100000 

50 

2 
100 

50 

98 

350000 
2 

62 

5000 

0.5 

0.5 

0.5 

0 5 
0 5 

0.5 

0.5 

2100 

5 

50 
80 

80 
29 

38000 

230 

2300 
5 

lOO 

c 

1 
130 

150 

1400 

41 

5.1 

11 
100 

23 

1 
34 

5200 1 

0.0013 

130 
5 

0.2 

3.7 

12 

310 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

1700 

200 

ID 
ID 

35 

2200 
ID 

ID 

45 
47 

JMW209 
VAS-56393-222820-DD-077 

llA^OlO 
(7-12) ft bgs 

(8.4-12) ft bgs 

686'" 
0.079 N 

1.0 
94.7 

0.043 

0.112 

Z26 

Z060 

3.49 

2160*'' 
1.920 

32200 

1280'" 
0.20 U 

9.75 
1.0 U 

0.005 J 

17900 
0.141 

1.96 

13.9 

0.020 U 

0.040 U 

0.020 U 
0.020 U 

0.020 U 

0.020 U 

0.020 U 

ZOU 

0.50 U 

ZOU 

0.50 U 
0.50 U 

0.50 U 

ZOU 

ZOU 

050 U 
050 U 
050 U 

MW109 
VAS-56393-2 llSlO-DD-074 

1V18A010 
(12-17) fl bgs 

(13.4-17) ft bgs 

1 .302'" 
0.083 N 

0.8 
74.7 

0.022 

0.031 

2.01 

Z100 

1.88 

1 14.30'" 
0.897 

29200 

1 716'" 
0.20 U 

9.54 

1.0 U 
0.020 U 

22200 
0.142 

1.16 

177 

0.031 U 

0.062 U 
0.031 U 

0.031 U 

0.031 U 

0.031 U 

0.031 U 

20 U 
0.50 U 

ZOU 

0.50 U 
0.50 U 

0.50 U 
20 U 

2.0 U 

0.50 U 
0.50 U 

0.50 U 

MW109 
VAS-56393-2 2 2 72 O-DD-070 

22/27/2020 
(17-22) fl bgs 

(18.4-22) ft bgs 

] 48.4 

0.078 N 

05 J 
67.4 

0.020 U 
0.021 

0.72 

1.340 

0.87 N 

1 327'" 
0.162 

27300 

1 506*" 
0.20 U 

7.02 N 

05J,N 
0.020 U 

23200 

0.086 

0.28 

10.6 

0.020 U 

0.040 U 

0.020 U 

0.020 U 
0.020 U 

0.020 U 

0.020 U 

20U 

ai2j 
ZOU 

0.50 U 

0.50 U 

0.50 U 
ZOU 

ZOU 

0.50 U 
0.50 U 

0.50 U 

MW109 
VAS-56393-111710-DD-067 

11A7A010 
(22-27) ft bgs 

(23.4-27) ft bgs 

1 68.2'" 
0.069 N 

0.4 J 

75.0 
0.008 J 
0.018 J 

0.81 

1.410 

1.19 N 

1 555'" 
0.232 

26100 

1 398'" 
0.20 U 

6.16 N 

1.0 U 
0.020 U 

22000 
0.067 

05Z 

1Z2 

0.020 U 

0.039 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

20 U 
0.070 J 

ZOU 

0.50 U 
0.50 U 

0.50 U 
ZOU 

ZOU 

050 U 
0.50 U 

0.50 U 

MW 109 
VAS-56393-2 2 2 720-DD-065 

1V17A010 
(27-32) ft bgs 

(28.4r32)ftbgs 

1 198'" 1 
0.120 N 

0.8 

80.1 

0.020 U 
0.013 J 

Z43 

3.570 
ZOON 

1 1470'" 1 
0.663 

27400 

1 6.35'" 1 
0.20 U 

9.61 N 

1.0 U 
0.020 U 

23300 

0.050 

0.64 

215 

0.020 U 

0.039 U 

0.020 U 

0020 U 

0020 U 
0020 U 

0020 U 

20 U 
0.12 J 

ZOU 

0.50 U 
0.50 U 

0.50 U 
ZOU 

2.0 U 

0.50 U 
0.50 U 

0.50 U 

CRA 056393 (8) 
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MW-109 
VAS ANALYnCAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample lilentification: 

Sample Date: 
Sample Depth: 

Screen Deptle 

Chlorobromomethane 
Volatile Organic Compounds - Continued 

Chloroethane 

Chloroform (Trichioromelhdne) 
Chloromethane (Methyl chloride) 

2-Chlorololuene 
4-Chlorololuene 

Cymene (p-Isopropyltoluene) 

1,2-Dibromo-3-chloropropane (DBCP) 
Dibromochloromethane 

1,2-Dibromoethane (Ethylene dibromide) 
Dibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

Dichlorodifluoromethane (CFC-12) 
1,1-Dichloroethane 
1,2-Dichloroelhane 

1,1-Dichloroethene 
cis-1,2-Dichloroethene 

lrans-1,2-Dichloroethene 
1,3-Dichloropropane 

1,2-Dichloropropane 
Z2-Dichloropropane 

1,1-Dichloropropene 

cis-1,3-Dichioropropene 

Irans-l ,3-Dichloropropene 
Ethylbenzene 

Hexachlorobutadiene 

2-Hexanone 

Isopropyl benzene 

4-Melhyl-2-pcnlanone (Melhyl isobutyl ketone) (MIBK) 

Methylene chloride 

Naphthalene 

N-Propylbenzene 

2-Phenylbutane (sec-Bulylbenzene) 

Styrene 

lert-Butylbenzene 
1,1,2,2-Tetrachlorocthane 

1,1,1,2-Telrachloroethane 

Tetrachloroethene 
Toluene 

1,2,4-Trichlorobenzene 
1,25-Trichlorobenzene 

Groundwater Cleanuv Criteria ™ 
Units 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 
Mg/L 

a 

430 
80 

260 

150 

0.2 

80 

0.05 

80 
600 

6.6 
75 

1700 
880 

5 
7 

70 

100 

5 

74 

15 

1000 

800 

1800 

5 
520 

80 

80 
100 

80 

8.5 
77 

5 
790 
70 

b 

1700 
80 

1100 

420 

0.2 

80 
0.05 

230 
600 

19 
75 

4800 
2500 

5 
7 

70 
100 

5 

74 

42 

2900 

Z300 

5200 

5 
1500 

Z30 

230 
100 

230 
35 

320 

5 

790 
70 

c 

ID 

170 

ID 
ID 

ID 

0.2 

16 

38 
13 
ID 

740 

360 

65 
620 

1500 

290 

18 
0.05 

ID 

ID 

940 

13 

ID 
ID 

80 

78 
ID,X 

45 

140 
30 

MW109 
VAS-56393-111S10-DD-077 

IIASAOIO 
(7-12) ft bgs 

(8.4-12) ft bgs 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

ZOU 

ZOU 
ZOU 

ZOU 

0.50 U 
ZOU 

0.50 U 
0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

ZOU 

ZOU 
ZOU 

ZOU 
ZOU 

ZOU 

ZOU 
ZOU 

0.50 U 
ZOU 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

ZOU 
ZOU 

MW109 
VAS-56393-111810-DD-074 

lyisAoio 
(12-17) ft bgs 

(13.4-17) f tbgs 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
ZOU 

ZOU 

ZOU 

ZOU 

0.50 U 
ZOU 

0.50 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

ZOU 

ZOU 

ZOU 

ZOU 

ZOU 

ZOU 

ZOU 

ZOU 

0.50 U 
ZOU 

0.50 U 
0.50 U 

0.50 U 

0.16 J 
ZOU 
ZOU 

MWVB 
VAS-56393-22272 O-DD-070 

22/27/2020 

(17-22) ftbgs 

(lS.4-22) f tbgs 

0.50 U 

0.50 U 

0.50 U 

0.11 J 

ZOU 

ZOU 
ZOU 

ZOU 

0 5 0 U 
ZOU 

050 U 
0.50 U 

0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.060 J 

ZOU 

ZOU 
ZOU 

ZOU 

ZOU 

ZOU 

ZOU 
ZOU 

0.50 U 
ZOU 

0.50 U 
0.50 U 

0.50 U 
0.23 J 

ZOU 

ZOU 

iVIW209 
VAS-56393-222720-DD-(»7 

22/27/2010 
(22-27) ft bgs 

(23.4-27) f tbgs 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
ZOU 

ZOU 

ZOU 

ZOU 
0.50 U 

ZOU 
0.50 U 

0.50 U 

0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

ZOU 

ZOU 

ZOU 

ZOU 

ZOU 

ZOU 

ZOU 
ZOU 

0.50 U 
ZOU 

0.50 U 
0.50 U 

0.50 U 
0.14 J 

ZOU 
ZOU 

MWIOB 
VAS-56393-112 72 O-DD-065 

22/27/2020 
(27-32) fl bgs 

(28.4r32) ftbg^ 

0.50 U 

0.50 U 

0.5OU 

0.50 U 
ZOU 

ZOU 

2.0 U 

2.0 U 

0.50 U 
2.0 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.070 J 

ZOU 

20 U 

2.0 U 

20 U 

ZOU 

ZOU 

2.0 U 

2.0 U 

0.50 U 
ZOU 

0.50 U 
0.50 U 

0.50 U 

0.261 
2.0 U 

2.0 U 
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MW-109 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Deptiv 
Screat Deptiv 

1,1,1 -Trichloroethaiw 
1,1,2-Trichloroethane 

Volatile Organic Compounds - Continned 

Trichloroetiiene 
Trichlorofluoromethane (CFC-11) 

1,2,3-Trichlorop ro pane 
1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

Vinyl chloride 
o-Xylene 

m&p-Xylenes 

Field Parameters 

Conductivity, field 

Dissolved oxygen (DO), field 
Oxidation reduction potential (ORP), field 
pH, field 

Temperature, field 

Turbidity (field) 
Pump Intake 
Pumping Rate 

Groiwdwater Cleanuv Criteria '" 
Units 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

mS/cm 
mg/L 

millivolts 
s.u. 

DegC 

NTU 
ftbgs 

mg/min 

a 

200 

5 

5 
2600 
42 

63 
72 

2 

280 

6.5 - 8.5 

b 

200 

5 

5 
7300 

120 
63 
72 

2 

280 

6.5 - 8.5 

c 

200 

330 

200 

17 

45 

15 

35 

6.5 - 9.0 

MW109 
VAS-56393-222820-DD-077 

IIASAOIO 
(7-12) ftbgs 

(8.4-12) ft bgs 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
ZOU 

ZOU 

0.50 U 

0.50 U 
050 U 

0.963 
0.64 

50 
6.81 

10.84 

105 

11 
200 

MW109 
VAS-56393-111S10-DD-074 

1V18A010 
(12-17) fl bgs 

(13.4-17) ft b ^ 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

ZOU 

ZOU 

0.50 U 
0.50 U 

0.50 U 

0.805 
5.28 

79 
719 
8.94 

216 

16 
<50 

MW109 
VAS-56393-111710-DD-070 

11A7/2010 
(17-22) ft bgs 

(lS.4-22)ftbgs 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 

ZOU 
ZOU 

0.50 U 

0.50 U 

0.11 J 

0.729 

1 
-10 

7.31 
1159 
9.42 
21 

200 

MW109 
VAS-56393-111710-DD-067 

11A7A0W 
(22-27) ft bgs 

(23.4-27) ft bgs 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 

ZOU 
ZOU 

0.50 U 

0.50 U 
0.50 U 

0.701 
1.39 

-1 
757 

I Z l l 
26.9 

Z6 
180 

MW109 
VAS-56393-11172 O-DD-065 

22/17/2020 
(27-32) ft bgs 

(28.4-32) ft bgs 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 

2.0 U 
ZOU 

0.50 U 

0.50 U 
0.11 J 

0.693 

1.01 
-61 

756 
1Z44 

6Z3 
31 

200 

Notes: 

(1) 

ftbgs 

U 

J 

Michigan Act 451, Part 201 Groundwater: Residential and Industrial-Commercial Generic 
Cleanup Criteria - applicable with the time VAS sampling was completed performed. 
Residential and Commercial I Drinking Water. 
Industrial and Commercial II, IE, IV Drinking Water, 
Feet below ground surface. 
Feet below ground surface. 
Not present at or above the associated value. 
Feet below ground surface, 

nConcentration exceeds cleanup criteria (1). 
Highest concentration observed for associated analyte. 
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MW-109 
VAS ANALYTICAL RESULTS 

12TH STREET LANDHLL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Deptiv 
Screen Deptiv 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

bon 

Lead 

Magnesium 

Manganese 

Mercury 
Nickel 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

PCBs 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

(PCB-1016) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(PCB-1248) 
(PCB-1254) 
(PCB-1260) 

Volatile Organic Compotmds 

Acetone 

Benzene 

Bromobenzene 

Bromod ic hloromethane 
Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl ethyl ketone) (MEK) 

N-Butylbenzene 
Carbon disulfide 

Carbon tetrachloride 
Chlorobenzene 

Groiinti 
Units 

MR/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 
Mg/L 

MW209 
VAS-56393-2227I0-DD-063 

22/17/2020 
(32-37) ft bgs 

(33.4-37)/tbjs 

4560'" 
0.190 N 

4.7 

194 

0.463 
0.220 

4Z1' 
14.4 

38.7 N ' 

38200'" 

21.9'" 
60400 

1770'" 

0.06 T' 
31.9 N 

1.0 U 

0.029 
24300 
0.279 

11.1' 
309 

0.020 U 

0.039 U 

0.020 U 
0.020 U 

0.020 U 
0.020 U 

0.020 U 

ZOU 
0.14 J 

ZOU 
0.50 U 

0.50 U 
0.50 U 

ZOU 

ZOU 
0.50 U 

0.50 U 
0.50 U 

MW109 
VAS-56393-111710-DD-061 

11A7A010 
(37-42) ft bgs 

(38.4-42) ft bgs 

8120'" 
0.229 N 

5.7 

290 

0.779 
0.398 

85.3' 
19.6 

71.8 N ' 

62300'" 

37.6'"* 
87100 

2910'" 

0.111' 
56.5 N 

1.0 U 

0.051 ^ m ^ s 
25500 
0.424 1 

15.0" 

719' 

0.020 U 

0.039 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

20 U 

0.15 J 
ZOU 

0.50 U 

0.50 U 
0.50 U 

20 U 

ZOU 
0.50 U 

0.50 U 
0.50 U 

MW109 
VAS-56393-111710-DD-057 

11A7A010 
(42-47) ft bgs 

(43.4-47) ft bgs 

1040'" 
0.142 N 

2.2 

99.6 
0.092 

0.066 

16.7' 
4.100 

12.9 N 

9.500"" 
3.870 

32100 

529'" 
0.20 U 
14.7 N 

1.0 U 

0.018 J 

^ f c S i - ; 32600 
0.071 

3.04 

175 

0.020 U 

0.039 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ZOU 
0.070 J 

ZOU 

0.50 U 

0.50 U 
0.50 U 

ZOU 

ZOU 
0.50 U 

0.50 U 
0.5OU 

MW109 
VAS-56393-111710-DD-058 

11A7A010 
(43.-47) ft bgs 

(43.4-47) f tbgs 

1010'" 
0.134 N 

ZZ 

96.0 
0.063 
0.040 

14.7' 
3.720 

10.7 N 

8240'" 
3.270 

30300 

459'" 
0.20 U 

13.4 N 

1.0 U 
0.011 J 

32000 

0.066 

Z76 

144 

0.020 U 

0.039 U 

0.020 U 
0.020 U 

0.020 U 

0.020 U 

0.020 U 

20 U 
0.070 J 

ZOU 

0.50 U 

0.50 U 

0.50 U 
20 U 

ZOU 

0.50 U 
0.50 U 
0.50 U 

Highest Value 

Highest Value 

] 8120 
0.229 
5.7 

290 

0.779 
0.398 

] 85.3 
19.6 

71.8 

] 6B00 

376 

87100 

] 2910 

0.11 
56.5 

0.3 
0.051 

32600 
0.424 

15 

719 

N / A 

N / A 

N / A 

N / A 

N / A 

N / A 

N / A 

N / A 

0.15 
N / A 
N / A 

N / A 
N / A 

N / A 

N / A 
N / A 

N / A 
N / A 
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MW-109 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 

Sample Identificatioiu 

Sample Date: 

Sample Deptlu 

Screen Deptlu 

MW109 
VAS-56393-111710-DD-063 

22/27/2020 
(32-37) ft bgs 

Groundi (33.4-37) f tbgs 
Units 

MW109 
VAS-56393-2217I0-DD-062 

11A7A010 
(37-42) f 1 bgs 

(38.4r42) ftbgs 

MW109 
VAS-56393-111710-DD-057 

1V17AO10 
(42-47) ft bgs 

(43.4-47) ft bgs 

MW109 
VAS-56393-111710-DD-0S8 

1V17A010 
(42-47) f 1 bgs 

(43.4-47) ft bgs 

Highest Value 

Highest Value 

Chlorobromomethane Mg/L 
Volatile Organic Compounds - Continued 

Chloroethane Mg/L 
Chloroform (Tricliloromethane) Mg/L 

Chloromethane (Methyl chloride) Mg/L 

2-ChIorotoluene Mg/L 

4-Chlorotoluene Mg/L 
Cymene (p-Isopropyltoluene) Mg/L 
l,2-Dibromo-3-chloropropane (DBCP) (ig/L 

Dibromochloromethane Mg/L 
1,2-Dibromoethane (Ethylene dibromide) Mg/L 

Dibromomethane Mg/L 
1,2-Dichlorol>enzene Mg/L 

1,3-Dichlorobenzene Mg/L 

1,4-Dichiorobenzene Mg/L 
Dichlorodifluoromethane (CFC-12) Mg/L 

1,1-Dichloroethane Mg/L 
1,2-Dichloroethane Mg/L 

1,1-Dichloroethene Mg/L 
cis-1,2-Dichloroethene Mg/L 

tTans-l,2-Dichloroethene Mg/L 

1,3-Dichloropropane Mg/L 
1,2-Dichloropropane Mg/L 

Z2-Dichloropropane Mg/L 

1,1-Dichloropropene Mg/L 
cis-l,3-Dichloropropene Mg/L 

trans-l,3-Dichloropropene Mg/L 

Ethylbenzene Mg/L 

Hexachlorobutadiene Mg/L 

2-Hexanone Mg/L 

Isopropyl benzene Mg/L 
4-Methyl-2-penlanone (Methyl isobutyl ketone) (MIBK) Mg/L 

Methylene cliloride Mg/L 

Naphthalene Mg/L 

N-Propylbenzene Mg/L 

2-Phenylbutane (sec-Butylbenzene) Mg/L 
Styrene Ug/L 

tert-Butylbenzene Mg/L 
1,1,2,2-Tetrachloroelhane Mg/L 
1,1,1,2-Tetrachloroethane Mg/L 

Tetrachloroethene Mg/L 
Toluene Mg/L 
1,2,4-Trichlorobenzene Mg/L 
1,2,3-Trichlorobenzene Mg/L 

0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.090 J 
ZOU 
ZOU 
ZOU 
ZOU 
ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
2.0 U 
0.50 U 
0.50 U 
0.50 U 
0.32 J 
ZOU 
ZOU 

0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
ZOU 
ZOU 

0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
O.IOJ 
ZOU 
20 U 
ZOU 
20 U 
ZOU 
ZOU 
ZOU 
ZOU 

0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.34 J 
ZOU 
ZOU 

0.50 U 

0.50 U 
0.50 U 
0.50 U 
ZOU 
ZOU 
ZOU 
2.0 U 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.50 U 
0.060 J 
ZOU 
ZOU 
ZOU 
ZOU 
ZOU 
ZOU 
ZOU 
ZOU 
0.50 U 
ZOU 
0.50 U 
0.50 U 
0.50 U 
0.25 J 
ZOU 
ZOU 

N / A 

0.50 U 

0.50 U 

0.50 U 

ZOU 
ZOU 
ZOU 
2.0 U 

0.50 U 

ZOU 
0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

ZOU 
ZOU 
ZOU 
ZOU 
ZOU 
ZOU 
ZOU 
ZOU 
050 U 

ZOU 
0.50 U 

0.50 U 

0.50 U 

024} 
ZOU 
ZOU 

N/A 
N/A 
0.11 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
0.1 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
0.34 

N/A 
N/A 
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MW-109 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, VUCHIGAN 

Sample Location: 
Sample Identificatioiu 
Sample Date: 
Sample DeiHh: 
Screen Deptiv 

1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

Volatile Organic Compounds - Continued 

Tricbloroethene 

Trichlorofluoromethane (CFC-11) 

1,2,3-Trichloropropane 
1,2,4-Trimethy Ibe nzene 

1,3,5-Trimethy ibenzene 

Vinyl chloride 
o-Xylene 

m&p-Xylenes 

Field Parameters 

Conductivity, field 
Dissolved oxygen (DO), field 

Oxidation reduction potential (ORP), field 

pH, field 
Temperature, field 

Turbidit}' (field) 
Pump Intake 

Pumping Rate 

Groundi 
Units 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

mS/cm 

mg/L 

millivolts 
s.u. 

DegC 

NTU 
ftbgs 

mg/min 

MW109 
VAS-56393-222720-DD-063 

11/17A010 
(32-37) f 1 bgs 

(33.4-37) ft bgs 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

ZOU 

ZOU 
0.50 U 

0.50 U 
0.11 J 

0.685 
1.16 
-57 

755 

1Z39 

1000 U 
36 

ZOO 

MW109 
VAS-56393-111710-DD-061 

11/17/2010 
(37-42) f 1 bgs 

(38.4^2) f lbg i 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

ZOU 
ZOU 

0.50 U 
0.50 U 

0.13 J 

0.683 
1.02 

-64 

750 

11.61 
1000 U 

41 

200 

MW109 
VAS-56393-111710-DD-057 

11/17A010 
(42-47) f 1 bgs 

(43.4-47) ft bgs 

0.50 U 

0 5 0 U 

0.50 U 

0.50 U 

0.50 U 

ZOU 
ZOU 

0.50 U 
0.50 U 

0.50 U 

0.692 
0.67 

-99 
7.60 

9.71 

1000 U 
46 
200 

MW109 
VAS-56393-111710-DD-058 

11A7A010 
(42-47) ft bgs 

(43.4-47) ft bgs 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

ZOU 

ZOU 
0.50 U 

0.50 U 

0.50 U 

0.69Z 
0.67 

-99 

760 
9.71 

1000 U 
46 

200 

Highest Value 

Higliest Value 

N / A 
N / A 

N / A 

N / A 
N / A 

N / A 
N / A 

N / A 
N / A 

0.13 

0.%3 

5.28 
79 

76 

1Z44 

216 
46 

200 

Notes: 

(1) 

ftbgs 

U 

I 

Michigan Act 451, Part 201 Groundwater: Residential and Induslrial-O 

Cleanup Criteria - applicable with the time VAS sampling was comple 

Residential and Commercial I Drinking Water. 

Industrial and Commercial H, IH, IV Drinking Water. 

Feet below ground surface. 

Feet below ground surface. 

Not present at or above the associated value. 

Feet below ground surface. 

"JConcentration exceeds cleanup criteria (1). 

Highest concentration observed for associated analyte. 
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MW-110 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Deptiv 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmiuni 

Cliromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

PCBs 
Aroclor-

Aroclor-
Aroclor-
Aroclor-
Aroclop 
Aroclor-
Aroclor-

1016 (PCB-1016) 
1221 (PCB-1221) 
1232 (PCB-1232) 
1242 (PCB-1242) 
1248 (PCB-1248) 
1254 (PCB-1254) 
1260 (PCB-1260) 

Volatile Organic Compounds 
Acetone 

Benzene 

Bromobenzene 

Bromodichloromethane 
Bromoform 

Bromomethane (Methyl bromide) 
2-Butanone (Methyl ethyl ketone) (MEK) 

N-Butylbenzene 

Carbon disulfide 
Carbon tetrachloride 

Chlorobenzene 

Groundwater Cleainw Criteria '" 
Units 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

a 

50 

6 

10 

2000 
4 

5 

100 

40 
1000 

300 

4 

400000 

50 

2 
100 

50 
34 

120000 
2 

4.5 
2400 

0.5 
0.5 

0.5 

0.5 

0.5 

0.5 

05 

730 

5 
18 

80 

80 

10 
13000 

80 
800 
5 

100 

b 

50 

6 

10 

2000 
4 

5 

100 

100 
1000 

300 

4 

1100000 

50 

2 

100 

50 
98 

350000 
2 

62 
5000 

0.5 
0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

2100 

5 
50 

80 

80 

29 
38000 
230 

2300 
5 

100 

c 

130 

150 

1400 
41 

5.1 

11 

too 
23 

34 

5200 
0.0013 

130 

5 
0.2 

3 7 

12 
310 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

1700 

200 

ID 

ID 

35 

2200 
ID 
ID 

45 
47 

MWllO 
VAS-5fi393-222920-DD-096 

11A9A010 
(17-22) ft bgs 

(18.4-22) ft bgs 

1Z9 

0.035 J,N 

0.2 J,N 

72.0 

0.020 U 

0.018 J 

058 

0.312 
0.74 

705 

0.055 

26800 

98.2'" 
0.20 U 
Z49 

1.0 U 

0.020 U 
23400 

0.045 

0.11 J 

3.5 

0.020 U 
0.039 U 
0.020 U 

0.020 U 
0.0024 J 

0.020 U 

0.020 U 

20 U 

0.50 U 

ZOU 
0.50 U 

050 U 

0.50 u 
ZOU 

ZOU 
0.50 U 

0.50 U 

0.50 U 

MW120 
VAS-56393-222920-DD-094 

iinsAoio 
(22-27) ft bgs 

(23.4-27) ft bgs 

1 211'" 1 
0.057 N 

0.8 N 

80.5 

0.006 J 

0.036 

1.57 

0.873 

3.30 

1 1610'" i 
0.953 

29000 

1 202'" 1 
0.20 U 

1191^. 24.6 _-^^S 
1.0 U 

0.020 U 
23000 

0.066 

0.91 

145 

0.020 U 
0.040 U 

0.020 U 

0.020 U 

tHH^'' 0.0036 J ' • • 
0.020 U 

0.020 U 

20 U 

0.50 U 

ZOU 

0.50 U 
0.50 U 

0.50 U 
ZOU 

ZOU 
0.50 U 

0.50 U 
0.50 U 

MWllO 
VAS-56393-111910-DD-092 

11A9A010 
(27-32) ft bgs 

(28.4-32) ft bgs 

5.1 

0.033 J,N 

0.1 J,N 

76.7 

0.020 U 
0.016 J 

0.62 

0.430 

0.81 

73.2 

0.020 J 
25700 

130'" 
0.20 U 

3.97 

1.0 U 
0.020 U 

23000 

0.058 

0.08 J 

4 7 

0.020 U 

0.039 U 
0.020 U 

0.020 U 

0.0020 JP 

0.020 U 

0.020 U 

ZOU 
0.50 U 

ZOU 

0.50 U 
0.50 U 

0.50 U 

ZOU 
ZOU 

0.50 U 
0.50 U 

0.50 U 

MW220 
VAS-56393-122910-DD-090 

11AS/20W 
(32-37) fl bgs 

(33.4-37) ft bgs 

7Z7'" 
0.043 J,N 

0.5 N 

81.0 

0.020 U 

0.022 

158 

0.648 

1.60 

666'" 
0.37S 
26200 

203'" 
0.20 U 
9.60 

LOU 
0.005 J 

23200 

0.053 

053 
13.4 

0.020 U 

0.039 U 
0.020 U 

0.020 U 

0.020 U 
0.020 U 

0.020 U 

ZOU 

0.50 U 

ZOU 
0.50 U 

0.50 U 

0.50 U 
ZOU 

ZOU 
0.50 U 

0.50 U 
0.50 U 

MW220 
VAS-56393-122920-DD-0S8 

22/29/2020 
(37-42) ft bgs 

(38.4-42) ft bgs 

18.5 

0.044 J,N 

0.2 J,N 

89.1 
0.020 U 

0.008 J 

0,33 

0.759 

0.89 

273 

0.080 
25300 

79.8'" 1 
0.20 U 

Z43 

1.0 U 
0.007 J 

23400 
0.022 

0.15 J 
6.7 

0.020 U 

0.040 U 

0.020 U 

0.020 U 

0.020 U 
0.020 U 

0.020 U 

20 U 

0.50 U 

ZOU 

0.50 U 
0.50 U 

0.50 U 
20 U 
ZOU 
0.50 U 

0.50 U 

0.50 U 
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MW-110 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICMCAN 

Sample Location: 
Sample Identification: 

Sample Date: 
Sample Depth: 

Screen Deptit: 

Chlorobromomethane 
Chloroethane 

Volatile Organic Compounds - Contimied 

Chloroform (Trichloromethane) 
Cliloromethane (Methyl chloride) 

2-Clilorotoluene 

4-Chlorotoluene 
Cymene (p-Isopropyltoluene) 

l,2-Dibromo-3-chloropropane (DBCP) 
Dibromochloromethane 

1,2-Dibromoethane (Ethylene dibromide) 
Dibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

Dichlorodifluoromethane (CFC-12) 
1,1-Dichloroethane 

1,2-Dichloroelhane 
1,1-Dichloroethene 

cis-1,2-Dichloroethene 

trans-l,2-Dichloroethene 
1,3-Dichloropropdne 

1,2-Dichloropropane 

2,2-Dichloropropane 
1,1-Dichloropropene 

cis-1,3-Dichloropropene 

trans-l ,3-Dichloropropene 

Ethylbenzene 

Hexachlorobutadiene 

2-Hexanone 

Isopropyl benzene 
4-Methyl-2-penldnone (Methyl isobulyl ketone) (MIBK) 

Methylene chloride 

Naphthalene 

N-Propylbenzene 

2-Phenylbutane (sec-Butylbenzene) 

Styrene 

lert-Butylbenzene 
1,1,Z2-Telrachloroethane 

1,1,1,2-Tetrdchloroethane 

Tetrachloroethene 
Toluene 

l,Z4-Trichlorobenzene 
l,Z3-Trichlorobenzene 

Groundwater Cleanuv Criteria " ' 
Units 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 

rt 

430 

80 

260 

150 

0.2 

80 

0.05 
80 

600 

6.6 
75 

1700 
880 

5 
7 

70 
100 

5 

74 

15 
1000 

800 

1800 

5 

520 

80 

80 
100 

80 

8.5 
77 

5 

790 

70 

b 

1700 

80 

1100 

420 

0.2 
80 

0.05 
230 

600 

19 
75 

4S00 
2500 

5 
7 
70 

100 

5 

74 

42 

2900 

2300 

5200 

5 

1500 

230 

230 

100 
230 

35 

320 
5 

790 

70 

c 

ID 

170 

ID 
ID 

ID 

0.2 

16 

38 
13 
ID 

740 

360 

65 
620 

1500 

290 

18 

0.05 

ID 

ID 

940 

13 
ID 

ID 

80 

78 

ID,X 

45 
140 

30 

MWllO 
VAS-56393-222920-DD-096 

11A9A010 
(17-22) ft bgs 

(18.4-22) f tbgs 

0.50 U 

0.50 U 

0.50 U 

050 U 

ZOU 

ZOU 
ZOU 

2J)U 

050 U 
ZOU 

050 U 
050 U 

050 U 
050 U 
0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 

0.50 U 

a5ou 
0.50 U 

ZOU 

ZOU 
ZOU 

ZOU 

ZOU 

ZOU 

ZOU 

ZOU 

050 U 
ZOU 

0.50 U 

0.50 U 
0.50 U 

0.080 J 
ZOU 

ZOU 

MWIIO 
VAS-56393-222920-DD-094 

11A9A010 
(22-27) f I bgs 

(23.4-27) ft bgs 

0.50 U 

0.50 U 

0.50 U 

B ^ f 0.080 J 
ZOU 

ZOU 

ZOU 
ZOU 

0.50 U 
ZOU 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

ZOU 

ZOU 

ZOU 

ZOU 

ZOU 

ZOU 
ZOU 

ZOU 

0.50 U 
ZOU 

0.50 U 

0.50 U 

0.50 U 
0.080] 
ZOU 
ZOU 

MW220 
VAS-56393-122920-DD-092 

11A9A010 
(27-32) ft bgs 

(28.4-32) ft bgs 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
ZOU 

ZOU 
ZOU 

ZOU 

0.50 U 
ZOU 
0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

ZOU 

ZOU 

ZOU 

ZOU 
ZOU 

ZOU 

ZOU 
ZOU 

050 U 
ZOU 

0.50 U 

0.50 U 
0.50 U 

0.060 J 

ZOU 
ZOU 

MW220 
VAS-56393-222920-DD-090 

11A9A010 
(32-37) ft bgs 

(33.4-37) f tbgs 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
ZOU 

ZOU 

ZOU 

ZOU 

050 U 
ZOU 
0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 

ZOU 

ZOU 

ZOU 
ZOU 

ZOU 

ZOU 

ZOU 
ZOU 

0.50 U 

ZOU 
0.50 U 

0.50 U 

0.50 U 
0.080 J 
ZOU 

ZOU 

MW210 
VAS-56393-22I920-DD-088 

22/29/2020 
(37-42) ft bgs 

(38.4-42) ftbgs 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
ZOU 

ZOU 

ZOU 
ZOU 

0.50 U 
ZOU 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 

ZOU 

20 U 

ZOU 

20 U 

ZOU 

ZOU 

ZOU 

ZOU 

0.50 U 
ZOU 

0.50 U 

0.50 U 
0.50 U 

0.070 J 
ZOU 
ZOU 
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MW-110 
VAS ANALYnCAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Depth: 

1,1,1-Tricliloroethane 

1,1,2-Trichloroethane 
Tricbloroethene 

Trichlorofluoromethane (CFC-11) 
Volatile Organic Compounds - Continued 

1,2,3-Trichloropropane 

1,2,4-Trimethy Ibe nzene 

1,3,5-Trimethylbenzene 

Vinyl chloride 
o-Xylene 
m&p-Xylenes 

Field Parameters 

Conductivity, field 
Dissolved oxygen (DO), field 

Oxidation reduction potential (ORP), field 

pH, field 

Temperature, field 
Turbidity (field) 
Pump Intake 

Pumping Rate 

Groundwater Cleanuv Criteria " ' 
Units 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

mS/cm 

mg/L 

millivolts 
s.u. 

DegC 

NTU 
ftbgs 

mg/min 

a 

200 

5 
5 

2600 

42 

63 

72 
2 

280 

6.5 - 8.5 

b 

200 

5 
5 

7300 

120 

63 

72 
2 

280 

6.5 - 85 

c 

200 

330 

200 

17 

45 

15 
35 

6.5 - 9.0 

MWI20 
VAS-S6393-222920-DD-096 

11A9A010 
(17-22) ft bgs 

(18.4-22) f tbgs 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 

ZOU 

ZOU 
0.50 U 
0.50 U 

0.50 U 

0.741 

ZZl 
86 

7.23 

11.35 
656 

21 
200 

MW220 
VAS-56393-222920-DD-094 

1V19/2010 
(22-27) ft bgs 

(23.4-27) ft bgs 

0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 

ZOU 

ZOU 
0.50 U 

0.50 U 

0.50 U 

0.718 
3.04 

49 

7.27 

11.78 
75.9 

26 
300 

AOV220 
VAS-56393-222920-DD-092 

12/29/2020 
(27-32) ft bgs 

(28.4-32) ft bgs 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 

ZOU 

ZOU 
0.50 U 
0.50 U 

0.50 U 

0.716 
Z67 

54 

7.29 

10.25 
3.91 
31 

220 

MW220 
VAS-56393-II1920-DD-090 

1V1S/20W 
(32-37) ft bgs 

(33.4-37) ft bgs 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

ZOU 
ZOU 
0.50 U 

0.50 U 

0.50 U 

0.704 

Z16 
38 

7.42 

10.32 

39.4 
36 

300 

MW220 
VAS-56393-221910-DD 

22/29/2020 
(37-42) ft bgs 

(38.4-42) ft bgs 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 

ZOU 

ZOU 
0.50 U 

0.50 U 
0.50 U 

0.618 
Z74 

-38 

763 

8.43 
1000U 

41 

200 

Notes: 

(1) Michigan Act 451, Part 201 Groundwater: Residential and Industrial-Commercial Generic 
Cleanup Criteria - applicable with the time VAS sampling was completed performed. 
Feet below ground surface. 
Industrial and Commercial II, IH, IV Drinking Water. 
Groundwater Surface Water Interface. 
Feet below ground surface. 
Not present at or above the associated value. 
Laboratory qualified as an estimated value. 

nConcentration exceeds cleanup criteria (1). 
Highest concentration observed for associated analyte. 
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MW-110 
VAS ANALYnCAL RESULTS 

12TH STREET LANDHLL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Locatioiv 
Sample Ideidification: 
Sample Date: 
Sample Deptiv 
Screen Deptiv 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 

BeryUium 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 
Selenium 

Silver 

Sodium 

TliaUium 

Vanadium 

Zinc 

PCBs 
Aroclor-1016 

Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

(PCB-1016) 
(PCB-1221) 
(PCB-1232) 
(PCB-1242) 
(PCB-1248) 
(PCB-1254) 
(PCB-1260) 

Volatile Organic Compounds 

Acetone 

Benzene 

Bromobenzene 
Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Methyl etliyl ketone) (MEK) 
N-Butylbenzene 

Carbon disulfide 

Carbon tetrachloride 
Chlorobenzene 

Ground, 
Units 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L [ 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

MW2I0 
VAS-56393-2 2 282 0-DD-0S2 

21/IW020 
(42-47) ft bgs 

(43.4-47) ft bgs 

5.8 

0.053 N 

0.2 J,N 

88.5 

0.020 U 
0.008 J 

0.45 

0.787 

0.60 

88.3 

0.024 

24800 

8Z8'" 
0.20 U 
2.97 

LOU 

0.020 U 
22700 

0.018 J 

0.13 J 

3.7 

0.020 U 
0.040 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ZOU 

0.50 U 
ZOU 

0.50 U 

0.50 U 
0.50 U 

ZOU 

ZOU 
0.50 U 
0.50 U 

0.50 U 

MW220 
VAS-5ti393-222S20-DD-0S3 

IIASAOIO 
(42-47) ft bgs 

(43.4-47) ft bgs 

5.0 

0.054 N 
0.2 J,N 

88.0 

0.020 U 
0.010 J 

0.42 

0.797 

0.66 

78.7 

0.026 

24600 

80.1'" 
0.20 U 

Z60 

1.0 U 

O.OZOU 
22100 
0.017 J 

0.13 J 

7.9 

0.020 U 

0.040 U 
0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

20 U 

0.50 U 

ZOU 

0.50 U 

0.50 U 
0.50 U 

ZOU 
ZOU 
0.50 U 

0.50 U 
0.50 U 

MW120 
VAS-56393-222S20-DD-0S0 

11/18/2010 
(47-52) ft bgs 

(48.4-52) ft bgs 

17.7 

0.042 J,N 

0.1 J,N 

88.6 

0.020 U 

0.007J 

0.82 

1510 

058 

202 

0.105 

24800 

122'" 
0.20 U 

Z64 

1.0 U 
0.020 U 
22700 

a o i 6 ] 

0.16 J 

7.6 

0.020 U 

0.040 U 
0.020 U 

0.020 U 

0.020 U 

O.OZOU 

0.020 U 

20U 

050 U 

ZOU 
0 5 0 U 

050 U 

0 5 0 U 

ZOU 

ZOU 
0 5 0 U 

050 U 
0 5 0 U 

MW220 
VAS-56393-222S20-DD-07S 

IIASAOIO 
(52-57) ft bgs 

(53.4-57) ft bgs 

1440'" 
0.191 N 

4.2 

114 
0.109 

0.118 

18.1' 
4.660 

176 

119(X)'" 

7.660'" 
34300 

762'" 
0.20 U 

19.1 

1.0 U 
0.012 J 
22500 
0.152 

4.61' 
191 

0.020 U 

0.040 U 
0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

20 U 

0.080 J 

ZOU 

0.50 U 

0.50 U 
0.50 U 

20 U 

ZOU 
0.50 U 

0.50 U 
0.50 U 

Higftest Value 

1440 

0.191 

4.2 
114 

0.109 

0.118 

18.1 

4.66 

176 

11900 

766 

34300 

762 

N / A 

24.6 

N / A 
0.012 

23400 
0.152 

4.61 

191 

N / A 

N / A 

N / A 
N / A 

0.0036 
N / A 

N / A 

N / A 

0.08 
N / A 

N / A 
N / A 

N / A 

N / A 
N / A 

N / A 
N / A 

N / A 
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MW-110 
VAS ANALYnCAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MIQIIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 

Screen Deptlu 

Chlorobromomethane 

Chloroethane 

Volatile Organic Compounds • Conthnied 
Chloroform (Trichloromethane) 

Chloromethane (Methyl chloride) 

2-ChIorotoluene 
4-Chlorotoluene 

Cymene (p-lsopropyltoluene) 

l,2-Dibromo-3-cliloropropane (DBCP) 
Dibromochloromethane 

1,2-Dibromoethane (Ethylene dibromide) 
Dibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

Dichlorodifluoromethane (CFC-12) 
1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethene 
cis-1,2-Dichloroelhene 

trans-l,2-Dichloroethene 
1,3-Dichloropropane 

1,2-Dichloropropane 

2,2-Dichloropropane 
1,1-Dichloropropene 

cis-1,3-Dichloropropene 

trans-l,3-Dichloropropene 

Ethylt)enzene 

Hexachlorobutadiene 

2-Hexanone 

Isopropyl benzene 

4-Methyl-2-pentanone (Methyl isobulyl ketone) (MIBK) 
Methylene chloride 

Naphthalene 
N-Propylbenzene 

2-Phenylbulane (sec-Butylbenzene) 

Styrene 

tert-Butylbenzene 
1,1,2,2-Telrachloroelhane 

1,1,1,2-Tetrachloroelhane 

Tetrachloroethene 

Toluene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

Groundi 
Units 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Mg/L 
Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 
Mg/L 

Mg/L 

iMW220 
VAS-56393-222S20-DD-0S2 

22/1*2020 
(42-47) ft bgs 

(43.4-47) ft bgs 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

ZOU 
ZOU 

ZOU 
ZOU 

0.50 U 
ZOU 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 
0.50 U 
0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

ZOU 
ZOU 

ZOU 

ZOU 
ZOU 

ZOU 

ZOU 
ZOU 

0.50 U 

ZOU 
0.50 U 

0.50 U 
0.50 U 

0.080 J 
ZOU 
ZOU 

iVfW220 
VAS-56393-222820-DD-0S3 

iinsAoio 
(42-47) ft bgs 

(43.4-47) ft bgs 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
ZOU 

ZOU 

ZOU 

ZOU 
0.50 U 
ZOU 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

ZOU 

ZOU 

ZOU 

20 U 
ZOU 

ZOU 

ZOU 

ZOU 

0.50 U 
ZOU 

0.50 U 

0.50 U 

0.50 U 
0.090 J 

ZOU 
ZOU 

MW120 
VAS-56393-122S10-DD-080 

llASAOW 
(47-52) ft bgs 

(48.4-52) ft bgs 

0.50 U 

0.50 U 

050 U 

050 U 
ZOU 

ZOU 

ZOU 
ZOU 

0.50 U 
ZOU 

a 5 0 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 
050 U 

a5ou 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

ZOU 

ZOU 

ZOU 

ZOU 

ZOU 

ZOU 

ZOU 

ZOU 

050 U 
ZOU 

050 U 

050 U 

050 U 
0.070 J 

ZOU 
ZOU 

MW220 
VAS-56393-112820-DD-078 

IIASAOIO 
(52-57) ft bgs 

(53.4-57) ft bgs 

0.50 U 

0.50 U 

0.50 U 

0.50 U 
ZOU 

ZOU 

ZOU 
ZOU 

0.50 U 
ZOU 

0.50 U 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 
0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

_ — » - " • ^ " ^ 

P P ^ ' 0.060 J 
ZOU 

ZOU 

ZOU 

ZOU 

ZOU 

ZOU 

ZOU 
2.0 U 

0.50 U 

ZOU 

0.50 U 

0.50 U 
0.50 U 

^ K C'̂ O' 
ZOU 

ZOU 

Highest Value 

N / A 

N / A 

N / A 

0.08 
N / A 
N / A 

N / A 

N / A 
N / A 

N / A 
N / A 

N / A 

N / A 
N / A 

N / A 
N / A 

N / A 

N / A 
N / A 

N / A 
N / A 
N / A 

N / A 
N / A 

N / A 

N / A 

0.06 

N / A 

N / A 

N / A 

N / A 

N / A 

N / A 
N / A 

N / A 

N / A 

N / A 

N / A 

N / A 
N / A 

0.2 
N / A 
N / A 

CRA 056,393 (R) 
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MW-110 
VAS ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 
OTSEGO TOWNSHIP, MICHIGAN 

Sample Location: 
Sample Identification: 
Sample Date: 
Sample Depth: 
Screen Deptiv 

1,1,1-Trichloroethane 

1,1,2-Tr ic h loroethane 
Tricbloroethene 

Trichlorofluoromethane (CFC-11) 

Volatile Organic Compounds - Continued 

1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 

1,3,5-Trimethy Ibe nzene 

Vinyl chloride 
o-Xylene 

m&p-Xylenes 

Field Parameters 

Conductivity, field 
Dissolved oxygen (DO), field 

Oxidation reduction potential (ORP), field 

pH, field 

Temperature, field 
Turbidity (field) 
Pump Intake 

Pumping Rate 

Groundi 
Units 

Mg/L 

Ug/L 

|ig/L 

Jig/L 

Ug/L 
Ug/L 
Jig/L 
Ug/L 
Ug/L 
Ug/L 

mS/cm 
mg/L 

millivolts 

s.u. 
DegC 

NTU 

ftbgs 
mg/min 

MW220 
VAS-56393-I22820-DD-0S2 

l l A ^ O l O 
(42-47) ft bgs 

(43.4-47) ft bgs 

0.50 U 
0.50 U 

0.50 U 
0.50 U 

0.50 U 

ZOU 
ZOU 

0.50 U 
0.50 U 

0.50 U 

0.647 

1.88 
11 

7.44 

9.51 

5.94 
46 

250 

MW220 
VAS-56393-2I2820-DD-0S3 

11/lSAOlO 
(42-47) f 1 bgs 

(43.4-47) ft bgs 

0.50 U 

0.50 U 

0.50 U 
0.50 U 

0.50 U 

ZOU 

ZOU 

0.50 U 

0.50 U 
0.50 U 

0.647 

1.88 

11 
7.44 

9.51 
5.94 

46 

250 

MW220 
VAS-56393-222S20-DD-OSO 

llASAOW 
(47-52) ft bgs 

(48.4-52) ft bgs 

0 5 0 U 

a5ou 
050 U 
050 U 

050 U 
ZOU 

ZOU 
050 U 

0.50 U 
0 5 0 U 

0.668 
Z43 

6 
7.46 

9.91 

205 
51 

200 

MWIIO 
VAS-56393-222820-DD-07S 

11A8A010 
(52-57) fl bgs 

(53.4-57) ft bgs 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

ZOU 

ZOU 
0.50 U 

0.50 U 
0.50 U 

0.649 
0.42 

-79 

758 

9.85 
1000 U 

56 
200 

Highest Value 

N / A 

N / A 

N / A 

N / A 

N / A 
N / A 

N / A 

N / A 
N / A 

N / A 

0.741 
3.04 

86 

763 
11.78 

75.9 

56 
300 

Notes: 

(1) 

ftbgs 
U 
J 

Michigan Act 451, Part 201 Groundwater: Residential and Industrial-G 
Cleanup Criteria - applicable with the time VAS sampUng was comple 
Feet below ground surface. 
Industrial and Commercial II, HI, IV Drinking Water. 
Groundwater Surface Water Interface. 
Feet below ground surface. 
Not present at or above the associated value. 
Laboratory qualified as an estimated value. 

JConcentration exceeds cleanup criteria (1). 
Highest concentration observed for associated analyte. 
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APRIL 2011 FOLLOW-UP GROUNDWATER MONITORING ANALYTICAL RESULTS 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-iRA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 

Sample Identification 
Sample Date 
Sample Elevation (feet AMSL) 
Screen Depth (feet /f.v;.';) 

Sample Type 

MW-lOtS 
GW-56393-0406n-EV-002 

4/6/2011 
702.35 - 663.35 

32-39 
Gronnilnygter Cleaintp Criteria 

MW-WtS 
GW-56393-0406n-EV-003 

4/bAO-n 

702.35 - 663.35 
32-39 

Duplicate 

M W - I O I D 

CW-56393-0406n-EV-001 
4/iy20n 

664.33 - 589.33 
70-75 

MW-202.S 
CW-56393-040822-EV-017 

4/8A01t 

702.18-69T.28 
3-20 

MW-102D 
CW-56393-040«J2-£V-075 

4/SAOn 

664.43-6J9.43 
40-45 

MW-702D 
C tV-56393-04082 2 -£ V-02 6 

4/8A0n 
664.43 - 679.43 

40-45 
Duplicate 

Metals 
.Aluminum 
Anl in ionv 

Arsenic 

Barium 

Beryllium 
Cadmium 

Chromium 
Cobalt 

Copper 

Iron 

Lead 
Magnesium 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 
Sodium 

Thal l ium 

Vanadium 

Zinc 

PCBs 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Total PCBs 

(PCB-1016) 

{PCB-1221) 

(PCB-1232) 

(PCB-1242) 

{PCB-1248) 

(PCB-1254) 

(PCB-1260) 

Volatile Organic Contpoiinds 
Acetone 

Benzene 

Bromobenzene 

Bromodichloromethane 

Bromoform 

Bromomethane {Methvl bromide) 

2-Butanone (Methyl ethyl ketone) (MEK) 

N-Butvlbenzene 

Carbon disulf ide 

Carbon tetrachloride 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

P g / L 

n g / L 

Mg/L 

Hg /L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

P g / L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Ug /L 

MB/L 

U g / L 

Mg/L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

Mg/L 

Mg/L 

50 
6 
10 

2000 

4 
5 

too 
40 

1000 

300 
4 

400000 

50 
2 

100 
50 
34 

120000 

2 
4.5 

2400 

50 
6 
10 

2000 

4 
5 

100 
100 

1000 

300 
4 

1100000 

50 
2 

100 
50 
98 

350000 

2 
62 

5000 

130 
10 

1400 

41 
5.1 
11 
100 
23 

34 

5200 

0.0013 

130 
5 

02 

37 
12 
310 

730 

5 

18 

10 

13000 

80 

800 

5 

100 

2100 

5 

50 

29 

38000 

230 

2300 

5 

100 

1700 

1700 

200 

ID 

ID 

35 

2200 

ID 

ID 

45 

25 

1100 

8.7 

0.05 U 

0.19) 

73.1 

O.OCMJ 

0.0051 

0.41 

0.124 

0.77 

80.8 

0.041 

25300 

2.94 

0.20 U 

1.03 

031 

0020U 

23400 

0.003 J 

0.17 J 

0.78 

0.021 UJ 

0.041 UJ 

0.021 UJ 

0.021 UJ 

0.021 UJ 

0.021 UJ 

0.021 UJ 

ND 

R 

0.50 UJ 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

R 

2.0 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 U| 

9.6 

0.02 J 

0.25 J 

72.7 
0.020 U 
0.005 J 
0.49 
0.128 
0.79 

68.5 

0.048 

24900 

2.90 

0.20 U 

1.07 

0.4 J 
0.020 U 
23000 
0.003 J 
0.16 J 
1.21 

0.020 UJ 

0.O40 UJ 

0.020 UJ 

0.020 UJ 

0.020 UJ 

0.020 UJ 

0.020 U) 

ND 

R 

0.50 U) 

2.0 UJ 

0.50 UJ 

0.50 UJ 

0.50 U| 

R 
2.0 U) 
0.50 UJ 
0.50 U| 
0.50 UJ 
0.50 UJ 
0.50 UJ 

185''' 65.6''' 

0.11 

1.10 

78.9 

0.022 

0.021 

1.11 

1.040 

2.94 

0.20 U 

2.41 

1.0 U 

0.020 U 

24900 

0.020 J 

1.08 

52.4 

0.020 UJ 

0.040 UJ 

0.020 UJ 

0 020 UJ 

0.020 UJ 

0 020UJ 

0.020 UJ 

N D 

R 
0.50 UJ 
ZOUJ 
0.58 

0.50 UJ 
0.50 UJ 

R 
ZOUJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 

0.05 U 

0.44 J 

81.8 

0.0051 

0.023 

0.34 U 

0.515 

0.93 
1 1510" 

1.200 
24300 

1 65.8"' 

1 4 2 6 j - 1 
0.207 
29000 

1 579"- 1 
0.20 U 

2.15 

L O U 

0.020 U 

20000 

0.051 

0.36 

1.27 

0.020 UJ 

O.WO UJ 

0.020 UJ 

0.020 UJ 

0.020 UJ 

0.020 UJ 

0.020 U| 

ND 

R 
0.50 U 
2.0 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 

R 

2.0 UJ 

0.50 UJ 

0.50 Ul 

0.50 UJ 

0.50 UJ 

0.50 U| 

43.1 1 
0.05 U 

0.18 J 

68.8 

0.004 J 

0.006 J 

0.26 U 

0.153 J 

0.78 

171 J 

0.183 

24200 

8.35 J 

0.20 U 

0.92 

l .OU 

0.020 U 

20900 

0.020 U 

0.26 

1.46 

0.020 UJ 

0.040 UJ 

0.020 UJ 

0.020 UJ 

0.020 UJ 

0.020 UJ 

0.020 UJ 

ND 

R 
0.50 U 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

R 
ZOUJ 

0.50 UJ 

0.50 U| 

0.50 UJ 

0 50UJ 

0.50 UJ 

1 67.2''' 1 
0.05 U 

0.44 J 

83.4 

O.OMJ 

0.025 

0.31 U 

0.506 J 

0.94 

1 430 J ' " 1 
0.208 

28900 

1 .577 J - 1 
0.20 U 

2.11 

l .OU 

0.020 U 

19900 

0 051 

0.34 

1.43 

0.020 UJ 

0040 UJ 

0.020 UJ 

0.020 UJ 

0.020 UJ 

0.020 UJ 

0.020 UJ 

ND 

R 
0.50 U 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

R 
2.0 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 
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OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 

Sample Idei i l i f icat ion 

Sample Dnte 

Sample Elevation (feet AMSL) 

Screen Depth (feet bgs) 

Sample Type 

Volati le Organic Componnds - Continued 

Chloroform (Trichloromethane) 

Chloromethane (Methyl chloride) 

2-Chlorotoluene 

4-Chlorotoluene 

Cymene (p-lsopropyltoluene) 

l,2-Dibromo-3-chloropropane(DBCP) 

Dibromochloromethane 

1,2-Dibromoethane (Ethylene dibromide) 

Dibromomethane 

1,2-Dichlorobenzene 

1,3-Dich lorobenzene 

l,4-Dichlorot>enzene 

Dichlorodinuoromethane (CFC-12) 

1,1-Dichloroelhane 

1,2-Dichtoroethane 

1,1-Dichloroethene 

cis-1,2-Dichloroethcne 

[rans-1,2-Dichloroethene 

1,3-Dichloropropane 

1,2-Dichloropropane 

2,2-Dicliloropropane 

1,1-Dichloropropene 

cis-1,3-Dichloropropene 

trans-1,3-DichIoropropene 

Ethylbenzene 

Hexachlorobutadiene 

2-Hexnnone 

Isopropyl benzene 

4-Methyl-2-penianone(MIBK) 

Methylene chloride 

Naphthalene 

N-Propylbenzene 

2-Phenylbu tane (sec-Bu tylbenzene) 

Styrene 

lert-Buiylbenzene 

1,1,2,2-Tetrachloroelhane 

1,1,1,2-Tet rachlorooihane 

Tetrachloroethene 

Toluene 

1,2,4-Trich lorobenzene 

1,2,3-T rich lorobenzene 

1,1,1-Trichloroethane 

1,1,2-Trjchloroethane 

Trichloroelhene 

TrichioroHuoromeihane (CFC-11) 

1,2,3-Trichloropropane 

Units 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L . 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Groundivater 
a 

80 

260 

150 

0.2 

80 

0.05 

80 

600 

6.6 

75 

1700 

880 

5 

7 

70 

100 

-
5 

-
74 

15 

1000 

800 

1800 

5 

520 

80 

80 

100 

80 

8 5 

77 

5 

790 

70 

200 

5 

5 

2600 

42 

Cleanup Criteria ' " 

(1 

80 

1100 

420 

0.2 

80 

0.05 

230 

600 

19 

75 

4800 

2500 

5 

7 

70 

100 

5 

-

-
74 

42 

2900 

2300 

5200 

5 

1500 

230 

230 

100 

230 

35 

320 

5 

790 

70 

200 

5 

5 

7300 

120 

c 

350 

ID 

ID 

-

ID 

57 

13 

28 

17 

ID 

740 

360 

130 

620 

1500 

230 

-
-
-

18 

0.053 

ID 

28 

ID 

1500 

11 

ID 

ID 

80 

ID 

78 

ID 

60 

270 

99 

-
89 

330 

20O 

-

MW-707S 

CW.56393-(M0677-EV-002 

4 /6A0n 

702.35 - 663.35 
32-39 

-

0.50 UJ 

0.50 UJ 

2.0 UJ 

ZOUJ 

2.0 UJ 

R 

0.50 UJ 

2.0 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

ZOUJ 

R 

2.0 UJ 

R 

2.0 UJ 

2.0 UJ 

2.0 UJ 

ZOUJ 

0.50 UJ 

2.0 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

2.0 UJ 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

Mw-ims 
GW-56393-0406n-EV-003 

4 /6A0U 

702.35 - 663.35 
32-39 

Duplicate 

0.50 UJ 

0.50 UJ 

2.0 UJ 

2.0 UJ 

ZOUJ 

R 

0.50 UJ 

2.0 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

2.0 U| 

R 

2.0 UJ 

R 

2.0 UJ 

2.0 UJ 

2.0 UJ 

2.0 UJ 

0.50 UJ 

2.0 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

2.0 UJ 

2.0 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

MW-207D 

CW-56393-040677-EV.007 

4/1/2011 

664.33 - 589.33 
70-75 

1.1 

0.50 UJ 

ZOUJ 

2.0 UJ 

ZOUJ 

R 

0.24 J 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

2.0 UJ 

R 

2.0 UJ 

R 

ZOUJ 

ZOUJ 

ZOUJ 

ZOUJ 

0.50 UJ 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

2.0 UJ 

ZOUJ 

050 UJ 

0.50 UJ 

0.50 UJ 

050 UJ 

0.50 UJ 

MtV-702S 

CW-56393-040S77-£l'-077 

4/8^072 

707.7S-697.78 
3-70 

0.50 UJ 

0.080 J 

2.0 UJ 

2.0 UJ 

2.0 UJ 

2.0 UJ 

0.50 UJ 

2.0 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

2.0 UJ 

20 UJ 

ZOUJ 

R 

ZOUJ 

2.0 UJ 

ZOUJ 

2.0 UJ 

0.50 UJ 

2.0 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

2.0 UJ 

2.0 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

M1V-702D 

CH'-56393-040S77-£V-075 

4/1^2077 

664.43 - 679.43 

40-45 

00901 

0.080 J 

2.0 Ul 

ZOUJ 

2.0 UJ 

2.0 Ul 

0.50 UJ 

2.0 UJ 

0.50 UJ 

0.50 UJ 

050 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

2.0 UJ 

20 UJ 

ZOUJ 

R 

2.0 UJ 

2.0 UJ 

ZOUJ 

2.0 UJ 

0.50 UJ 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

2.0 UJ 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

MtV-702D 

CW-56393-040S27-EV-076 

4 / f / 2 0 n 

664.43-679.43 
40-45 

Duplicate 

0.50 UJ 

0.080 J 

ZOUJ 

ZOUJ 

ZOUJ 

ZOUJ 

0.50 UJ 

2.0 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 Ul 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

ZOUJ 

20 UJ 

ZOUJ 

R 

ZOUJ 

2.0 UJ 

2.0 UJ 

2.0 UJ 

0.50 UJ 

2.0 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

ZOUJ 

2.0 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 
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APRIL 2011 FOLLOW-UP GROUNDWATER MONITORING ANALYTICAL RESULTS 
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Sample Location 
Sample Ideiilification 
Sample Dale 
Sample Elevation (feet AMSL) 
Screen Depth (feet b^s) 

Sample Type 

MW-IOIS 

CW-56393-0406n-EV-002 
4/6/2011 

702.35 - 663.35 
32-39 

Groiindivaler Cleanup Criteria 

MW-707S 
CtV-56393-040677-EV-003 

4/&2077 
702.35 - 663.35 

32-39 

Duplicate 

M W - l O l D 

CW-56393-0406n-EV-OOl 
4 / 6 A 0 n 

664.33 - 589.33 
70-75 

M1V-702S 
CtV-56393-040S77-£f-027 

4/S/20n 
707.78-697.1S 

3-70 

A2W.202D 
CW-56393-040827-EV-075 

4/mon 
664.43-679.43 

40-45 

A2tV-702D 
CIV-56393-040S17-EV-076 

4/^on 
664.43 - 679.43 

40-45 
Duplicate 

Volatile Organic Compounds - Continued 
1,2,4-Trimethyltienzene 

laS-Tnmethylbenzene 

Vinyl chlonde 

o-Xylene 

m&p-Xvlenes 

Field Parameters 

Conducl iv i ty, field 

Dissolved oxygen (DO), field 

Oxidation reduction potential (ORP), field 

pH, field 

Temperature, field 

Turbidi ty, field 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

m S / c m 

m g / L 

mil l ivolts 

s.u. 

DegC 

NTU 

63 

72 
2 

280 

6.5-8.5 

63 

72 

2 

280 

-
-

6.5-8.5 

-

17 

45 

13 

41 

-

-

-

2.0 UJ 
2.0 UJ 

0.50 UJ 
0.50 UJ 
0.50 UJ 

0.67 
4.07 
84 

8.21 
796 
6.33 

2.0 UJ 
2.0 UJ 

0.50 UJ 
0.50 UJ 
0.50 UJ 

0.67 

4.07 

84 

8.21 

7.96 

6.33 

ZOUJ 
2.0 UJ 

0.50 UJ 
0.50 UJ 
0 50UJ 

0.676 
3.82 
91 

8.21 
9.25 
56.9 

2.0 UJ 

2.0 UJ 

0.50 UJ 

0.50 UJ 

0 50UJ 

0.699 
0.58 
154 
8.5 
6.6 

46.9 

2.0 UJ 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.595 
0.76 
139 
8.34 
8.27 
14.4 

ZOUJ 
ZOUJ 
0.50 U) 
0.50 UJ 
0.50 UJ 

0.595 
0.76 
139 
8..34 
8.27 
14.4 

Notes: 
Michigan .Act 451, Part 201 Cleanup Criteria and Part 213 Risk-based Screening Levels: Residential and 

Non-Residennai Generic Cleanup Criteria ' " 

(1) Cleanup criteria identified by MDEQ RRD Op Memo No. 1, updated 3/25/2011, pursuant to 1994 PA 

451 as amended. 

a - Residential dr ink ing water criteria. 

b - Non-Residential dr ink ing water criteria. 

c - Groundwater surface water interface. 

U - Not present at or above the associated value. 

J - Estimated concentration. 

UJ - Estimated reporting l imn. 

R - Rejected as noted in data validalion 

memorandum provided in Appendi.\ E. 

feet AMSL - Feet above mean sea level. 

feet bgs - Feet t)elow ground surface. 
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OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 
Sample Identification 
Sample Date 
Sample Elevation (feet AMSL) 
Screen Depth (feet hf;s) 
Sample Type 

MW-W3D 
CW-56393-0407n-EV-0U 

4AA0n 
674.37-639.37 

30-35 

MW-204S 
CIV-56393-040777-EV-072 

4/7/2071 

684.86 - 65S.S6 
20-23 

MIV-704D 
GIV-56393-040777-EV-073 

4/7/2022 
663.48-67S.4S 

40-45 

MW-705S 
CW-56393-040777-EV-070 

4/7/2072 
699.S9 - 6S7S9 

5-72 

MIV-705D 
C W-56393-040771-EV-011 

4/7/2077 
662.79-675.79 

42-47 

MW-706S 
CW-S6393-040777-EV-008 

4/7/2022 
707.S9 - 692.89 

2-9 

Grannihvater Cleanup Criteria ' 

Metals 
Aluminum 

Ant imonv 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 

Iron 
Lead 

Magnesium 

Manganese 

Mercurv 
Nickel 

Selenium 

Silver 
Sodium 

Thal l ium 

Vanadium 

Zinc 

PCBs 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Total PCBs 

(PCB-1016) 

(PCB-1221) 

{PCB-1232) 

{PCB-1242) 

{PCB-1248) 

{PCB-1254) 

(PCB-1260) 

Volatile Organic Compi'iinils 
Acetone 

Benzene 

Bromobenzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Melhyl bromide) 

2-Butanone (Methyl elhyl ketone) (MEK) 
N-Bulvlbenzene 

Carbon disulf ide 

Carbon tetrachloride 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

50 

6 

•10 

2000 

4 

5 

100 

40 

1000 

300 

4 

400000 

50 

2 

100 

50 

34 

120000 

2 

4.5 

2400 

-
-
-
-
-

05 

730 

5 

18 

80 

80 

10 

13000 

80 

800 

5 

100 

-
430 

50 

6 

10 

2000 

4 

5 

100 

100 

1000 

300 

4 

1100000 

50 

2 

100 

50 

98 

350000 

2 

62 

5000 

-
-
-

0.5 

2100 

5 

50 

80 

80 

29 

38000 

230 

2300 

5 

100 

1700 

130 

10 

1400 

41 

51 

11 

100 

23 

34 

5200 

00013 

1.30 

5 

0 2 

37 

12 

310 

-
-
-
-

0.2 

1700 

200 

-
ID 

ID 

35 

2200 

ID 

ID 

45 

25 

-
1100 

10.5 

0.05 U 

0.50 U 

67.3 
0.020 U 
aoii J 
0.29 U 
0.117 
0.62 

19.6 J 
0.032 
25300 

5.05 
0.20 U 

1.15 

l .OU 

0.020 U 

22400 

0.020 U 

0.18 J 

1.52 

0.020 UJ 
0.O40 UJ 
0.020 UJ 
0.020 UJ 
0.020 UJ 
0.020 UJ 
0.020 UJ 

ND 

R 
0.50 U 
2.0 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 

R 
ZOUJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 

97.4-"' 
0.05 U 
0.43 J 

73.4 
0.005 J 
0.010 J 
0.35 U 
0.302 
0.92 

474 J ' ' ' 

0.323 
25500 

13.5 
0 20U 

1.24 

l.OU 

0.020 U 
24800 

0.020 U 
0.48 
1.50 

0.020 UJ 
0.040 UJ 
0.020 UJ 
0.020 UJ 
0.020 UJ 
0.020 Ul 
0.020 UJ 

ND 

R 
0.50 U 
ZOUJ 

0.50 UJ 
0.50 UJ 
0.50 UJ 

R 
2.0 UJ 
0.50 UJ 
0.50 UJ 
050 UJ 
0.50 UJ 
0.50 UJ 

18.4 
a07U 
0.28 J 

79.1 
0.020 U 
a017 I 

0.60 
0.293 
0.76 

34.4 J 
0.080 
25600 

83.r' ' 
0.20 U 

1.43 
l.OU 

0.020 U 
24900 

0.020 U 
0.25 
2.48 

0.020 UJ 
0.040 UJ 
0.020 UJ 
0.020 UJ 
0.020 UJ 
0.020 UJ 
0.020 UJ 

ND 

R 
0.50 U 
2.0 UJ 
0.45 J 

0.50 UJ 
0.50 UJ 

R 
2.0 UJ 
0.50 UJ 
0.50 UJ 
0 50UJ 
0.50 UJ 
0.50 UJ 

33.1 
0.05 U 
0.25 J 

146 
0.020 U 
0.013 J 
024 U 
0.608 
0.76 

419 J ' " 

0.111 
31800 
208-"' 

0.20 U 

1.92 

l .OU 

0.020 U 

25000 

0.020 U 

0.18 J 

0.92 

0.020 UJ 
0.O40 UJ 
0.020 UJ 
0.020 UJ 
0.020 UJ 
0.020 UJ 
0.020 UJ 

ND 

R 
0.50 U 
2.0 UJ 

0.50 UJ 
0.50 Ul 
0.50 Ul 

R 
ZOUJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
050 UJ 
0.50 UJ 

76 

0.05 U 

0.50 U 

74.4 

0.020 U 

0.005 J 

0.22 U 

0.126 

0.92 
16.81 
0.070 
26000 

212 

0.20 U 

0.98 
l.OU 

0.020 U 
21900 

0.020 U 
0.14 J 
1.Z3 

0.020 UJ 
0.040 UJ 
0.020 UJ 
0.020 Ul 
0.020 UJ 
0.020 UJ 
0.020 UJ 

ND 

R 

0.50 U 

ZOUJ 

0.50 Ul 

0.50 UJ 

0.50 UJ 

R 
ZOUJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 

27.8 
0.11 U 
15.3 

538 
0.003 J 
0.0091 
0.40 
0.760 
1.68 

20800j" 
0.330 

37000 

483'" 
0.20 U 

1.87 
l.OU 

0.020 U 
21500 

0.020 U 
0.29 
4.82 

0.020 UJ 
0.O40 UJ 
0.020 UJ 
0.020 UJ 
0.020 UJ 
0.020 UJ 
0.020 UJ 

ND 

R 
0.50 U 
ZOUJ 

0.50 UJ 
0.50 UJ 
0.50 UJ 

R 
ZOUJ 
0.50 UJ 
0.50 UJ 
0.50 Ul 
0.50 UJ 
0.50 UJ 
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Sample Location 

Sample Identif ication 

Sample Date 

Sample Elevation (feel AMSL) 
Screen Depth (feet iis,'s) 

Sample Type 

Volati le Organic Compounds - Continned 

Chloroform (Trichloromethane) 

Chloromethane (Melhyl chloride) 

2-Chlorotoluene 

4-Chlorotoluene 

Cymene (p-lsopropyltoluene) 

1,2-Dibromo-3-chloropropane (DBCP) 

Dibromochloromethane 

1,2-Dibromoethane (Ethylene dibromide) 

Dibromomethane 

1,2-Dichloro tienzene 

1,3-Diclilorobenzene 

1,4-Dichloro t>enzene 

Dichlorodifluoromethane (CFC-12) 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethene 

cis-l,2-Dichloroethene 

lrans-l,2-Dichloroethene 

L3-Dich loropropane 

1,2-Dichloropropane 

2,2-Dichloropropane 

1,1-Dichloropropene 

cis-1 ,.3-Dichloropropene 

trans-1,3-Dichloropropene 

ElhyllTenzene 

Hexachlorobutadiene 

2-Hexanone 

Isopropvl benzene 

4-Methyl-2-pentanone(Ml BK) 

Methylenechloride 

Naphthalene 

N-Propylbenzene 

2-Phenvlbutane (sec-Bulylbenzene) 

Slyrene 

tert-Bulylbenzene 

1,1,2,2-Tetrachloroethane 

1,1,1,2-Telrachloroethane 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 

1,1,1-Trichloroelhane 

1,1,2-Trichloroelhane 

Trichloroelhene 

Trichlorotluoromelhane (CFC- l l ) 

1,2,3-Trichloropropane 

Units 

P g / L 

• P g / L 

P g / L 

Mg/L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

Mg/L 

Pg /L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

Mg/L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 

P g / L 
Mg/L 

Mg/L 

Pg /L 

P g / L 

P g / L 

P g / L 

P g / L 

Mg/L 

Mg/L 

P g / L 

P g / L 

P g / L 

P g / L 

Croimdwaler Ctt 

a 

80 

260 

150 

-
0.2 

80 

0.05 

80 

600 

66 

75 

1700 

880 

5 

7 

70 

100 

5 

74 

15 

1000 

800 

1800 

5 

520 

80 

80 

100 

80 

8.5 

77 

5 

790 

70 

200 

5 

5 

2600 

42 

•aniip Criteria ' 

h 

80 

1100 

420 

-
0.2 

80 

0.05 

230 

600 

19 

75 

4800 

2500 

5 

7 

70 

100 

5 

-
-

74 

42 

2900 

2300 

5200 

5 

1500 

Z30 

230 

100 

230 

35 

320 

5 

790 

70 

200 

5 

5 

7300 

120 

c 

350 

ID 

ID 

-

ID 

57 

13 

28 

17 

ID 

740 • 

360 

130 

620 

1500 

-
230 

-
-
-

18 

0.053 

ID 

28 

ID 

1500 

1 1 . 

ID 

ID 

80 

ID 

78 

ID 

60 

270 

99 

-
89 

330 

200 

AfW-703D 

CIV-56393-040777-EV-0I4 

4/7/2072 

674.37-639.37 
30-35 

-

050UJ 

0.12 J 

ZOUJ 

ZOUJ 

ZOUJ 

ZOUJ 

0.50 UJ 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 Ul 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 Ul 

0.50 UJ 

ZOUJ 

20 UJ 

ZOUJ 

R 

ZOUJ 

ZOUJ 

ZOUJ 

2.0 UJ 

0.50 UJ 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

ZOUJ 

2.0 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

A-IlV-204.'; 

CW-56393-040772-EV-072 

4/7Aon 
6S4.S6 - 658.86 

20-25 

0 50UJ 

0.50 UJ 

ZOUJ 

ZOUJ 

2.0 UJ 

2.0 Ul 

0.50 UJ 

2.0 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

ZOUJ 

20 UJ 

ZOUJ 

R 

2.0 Ul 

2.0 UJ 

2.0 UJ 

ZOUJ 

0.50 UJ 

2.0 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.060 J 

2.0 UJ 

2.0 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

MIV-104D 

CW-56393-040777-EV-073 

4/7/2077 

66.1.4S-678.48 
40-45 

0.58 

029 J 

2.0 UJ 

2.0 UJ 

2.0 UJ 

ZOUJ 

038 J 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

050UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

ZOUJ 

20 UJ 

2.0 UJ 

R 

ZOUJ 

ZOUJ 

ZOUJ 

ZOUJ 

0.50 UJ 

ZOUI 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.060 J 

2.0 UJ 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

MW-705S 

GM'-56393-040777-El'-07D 

4/7/2077 

69.9.S9 - 68789 
5-72 

0.50 UJ 

0.50 UJ 

2.0 UJ 

ZOUJ 

2.0 UJ 

2.0 UJ 

0.50 UJ 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0 50UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

ZOUJ 

20 UJ 

2.0 UJ 

R 

2.0 UJ 

2.0 UJ 

2.0 UJ 

ZOUJ 

0.50 UJ 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

2.0 Ul 

2.0 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

MIV-705D 

CIV-56393-040777-EV-077 

4/7/2077 

662.79-675.79 
42-47 

0090 J 

0.50 UJ 

ZOUJ 

2.0 UJ 

2.0 UJ 

2.0 UJ 

0.50 UJ 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 Ul 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0 50UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

2.0 UJ 

20 UJ 

2.0 UJ 

R 

2.0 UJ 

ZOUJ 

2.0 UJ 

2.0 UJ 

0.50 UJ 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

ZOUJ 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

MW-706S 

CIV-56393-040777-EV-00S 

4A/2077 

701.89-69Z89 
2-9 

0.50 UJ 

0.50 UJ 

ZOUJ 

ZOUJ 

ZOUJ 

2.0 UJ 

0.50 UJ 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 Ul 

0.50 UJ 

2.0 UJ 

20 UJ 

ZOUJ 

R 

ZOUJ 

ZOUJ 

ZOUJ 

2.0 UJ 

0.50 UJ 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.090 J 

ZOUJ 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 
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APRIL 2011 FOLLOW-UP GROUNDWATER MONITORING ANALYTICAL RESULTS 

12TH STREEF LANDFILL CERTIFICATION OF COMPLETION OF OU^ RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 

Sample Identification 

Sample Date 

Sample Elevation (feet AMSL) 

Screen Depth (feet bgs) 

Sample Type 

MW-103D 

CW-56393-0407I7.EV-024 

4/7/2017 

674.37 - 63937 

30-35 

Anv-704S 

CW-56393-040777-EV-072 

4/7/2077 

684.S6 - 658.86 

20-25 

MW-704D 

CW-56393-040777-EV-073 

4/7/2077 

663.48-678.48 

40-45 

MM'-705S 

CW-56393-040777-EV-070 

4/7/2077 

699.S9 - 68789 

5-72 

MW-105D 

CW-56393-040772-EV-022 

4/7/2077 

662.79-675.79 

42-47 

MW-106S 

GW-56393-0407n-EV-00S 

4AA011 

701.89 - 692.S9 

2-9 

Groundwater Cteamip Criteria ' " 

Volati le Organic Componnds - Continued 

1,2,4-Tri methylhenzene 

1,3,5-Tnmethvlbenzene 

Vinvl chloride 

o-Xylene 

m&p-Xylenes 

f i e l d Parameters 

Conduct iv i ty, field 

Dissolved oxygen (DO), field 

Oxidation reduction potential (ORP), field 

p H , field 

Temperature, field 

Turbidi ty, field 

P g / L 

.Pg /L 

P g / L 

P g / L 

Mg/L 

n iS /cm 

m g / L 

mi l l ivol ts 

s.u. 

DegC 

N T U 

63 

72 

2 

280 

-

-
-

6.5-8.5 

-
-

63 

72 

2 

280 

6.5-8.5 

-

17 

45 

13 

41 

-

-
-

ZOUJ 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.626 

1.33 

40 

8.22 

10.68 

2.94 

ZOUJ 

ZOUI 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.64 

1.17 

13 

8.17 

10.88 

5 

ZOUJ 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.648 

0.96 

40 

8.18 

10.39 

20.5 

ZOUJ 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.813 

0.23 

-12 

7.94 

9.75 

7.99 

ZOUJ 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.656 

2.32 

9 

8.14 

11.34 

4.16 

ZOUJ 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

1.171 

0.2 

0.84 

7.75 

8.25 

15.6 

Notes: 
Michigan Act 451, Part 201 Cleanup Criteria and Part 213 Risk-based Screening Levels: Residential and 

Non-Residential Generic Cleanup Criteria ' " 

{1) Cleanup critena identified by MDEQ RRD Op Memo No. I , updated 3 /25/2011, pursuant to 1994 PA 

451 as amended. 

a - Residential dr ink ing water criteria. 

b - Non-Residential dr inking water criteria. 

c - Groundwater surface water interface 

U - Not present at or above the associated value. 

J - Estimated concentration. 

UJ - Estimated reporting l imn. 

R - Rejected as noted in data validation 

memorandum provided in Appendix E. 

feet AMSL - Feel above mean sea level. 

feet bgs - Feet below ground surface. 
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APRIL 2011 FOLLOW-UP GROUNDWATER MONITORING ANALYTICAL RESULTS 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 IH REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Locntion 
Sample Identification 
Sample Date 
Sample Elevation (feet AMSL) 
Screen Depth (feet hgs) 

Sample Type Groundivater Cleimnp Criteria 

MW-106D 

GW-56393-040TI1-EV-009 
4/7/2077 

664.66 - 620.66 

40-45 

MW-707S 
CW-56393-040777-EV.007 

4/7/2072 
6.95.76-682.76 

S-73 

MtV-70SS 
CIV-56393-040777-EV-005 

4/7/2027 
702.32 - 692.32 

2-9 

A1W-20SD 
GIV-56393-040777-EV-006 

4A/2077 

663.39-678.39 
40-45 

MH'-709D 
CW-56393-040677-EV-004 

4/6/2011 
689.47 - 666.47 

22-27 

h 

Metals 
Aluminum 

Ant imonv 

Arsenic 
Barium 
Beryllium 
Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercurv 

Nickel ' 

Selenium 

Silver 
Sodium 

Thal l ium 

Vanadium 

Zinc 

PCBs 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-124S 
Aroclor-1254 
Aroclor-1260 
Total PCBs 

{PCB-1016) 

{PCB-1221) 

{PCB-1232) 

(PCB-1242) 

(PCB-1248) 

(PCB-1254) 

(PCB-1260) 

Volatile Organic Compounds 
Acetone 

Benzene 

Bromobenzene 

Bromodichloromethane 

Bromoform 

Bromomethane (Methyl bromide) 

2-Butanone (Melhyl ethyl ketone) (MEK) 

N-Butvllienzene 

Carbon disulhde 

Carbon tetrachloride 

Chlorobenzene 

Chlorobromomethane 

Chloroethane 

Pg /L 

Pg /L 

P g / L 

Pg /L 

P g / L 

Pg /L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Pg /L 

Pg /L 

Pg /L 

P g / L 

P g / L 

P g / L 

P g / L 

Pg /L 

P g / L 

P g / L 

P g / L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Pg /L 

P g / L 

Pg /L 

P g / L 

P g / L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Pg /L 

P g / L 

Pg /L 

P g / L 

P g / L 

Pg /L 

P g / L 

Pg /L 

50 

6 

10 

2000 

4 

5 

100 

40 

1000 

300 

4 

400000 

50 

2 

100 

50 

34 

120000 

2 

4.5 

2400 

. 
-

0.5 

730 

5 

18 

80 

80 

10 

13000 

80 

800 

5 

100 

430 

50 

6 

10 

2000 

4 

5 

100 

100 

1000 

300 

4 

1100000 

50 

2 

100 

50 

98 

350000 

2 

62 

5000 

-
-
-
-

0.5 

2100 

5 

50 

80 

80 

29 

38000 

230 

2300 

5 

100 

-
1700 

130 

10 

1400 

41 

5.1 

11 

100 

23 

-
34 

5200 

0.0013 

130 

5 

0.2 

3.7 

12 

310 

. 
-

-
0.2 

1700 

200 

ID 

ID 

35 

2200 

ID 

ID 

45 

25 

1100 

63 
0.18 
0.09 J 
95.9 

0.020 U 
0.012 J 
0.50 
0138 
0.95 
14.9 J 
0.059 
24700 
36.4 

0.20 U 
1.40 
l.OU 

0.020 U 
30000 
0.026 
0131 
1.62 

0.020 Ul 
0.040 Ul 
0.020 UJ 
0.020 UJ 
0.020 UJ 
0.0083 J 
0.020 UJ 
0.0083 J 

R 
0.50 U 
2.0 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 

R 
2.0 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0 50UJ 

5.2 
0.06 U 
0.48 J 

86.1 
0.020 U 
0.111 
0.22 U 
0.344 
1.37 

74.0-'° 

830)' 
0.058 
30700 
268^ 

0.20 U 
3.91 
l.OU 

0.020 U 
21900 
0.213 
0.09 J 
4.20 

0.020 UJ 
0.040 UJ 
0.020 UJ 
0.020 UJ 
0.020 UJ 
0.020 UJ 
0.020 UJ 

ND 

R 
0.50 U 
2.0 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 

R 
2.0 UJ 

0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 

0.07 U 

0.30 J 
78.7 

0.008 J 
0.010 J 
0.46 
0.238 
1.60 
275 J 

0.263 

23300 

24.3 

0.20 U 

1.33 
LOU 

0.020 U 
20600 

0.020 U 
0.30 
2.90 

0.020 UJ 
0.040 UJ 
0.020 UJ 
0.020 UJ 
0.020 UJ 
0 0056 J 
0 020 UJ 
00056 J 

R 
0.50 U 
ZOUJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 

R 
2.0 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 

28.8 
0.08 U 
0.52 
331 

0.004 J 
0.018 J 
0.20 U 
0.553 
1.59 
240 J 
0.275 
.31900 

201" 
0.20 U 

Z13 

l .OU 

0.020 U 

54300 

0.098 

0.19 J 

3.28 

0.020 UJ 
0.040 UJ 
0.020 UJ 
0 020 UJ 
0.020 UJ 
0.020 UJ 
0.020 UJ 

ND 

R 
0.50 U 
2.0 UJ 

0.50 UJ 
0.50 UJ 
0.50 UJ 

R 
2.0 UJ 

0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 U) 
0.50 UJ 

10.7 
0.03 J 
016J 
74.8 

0.020 U 
0.008 J 
0.43 
0.136 
1.33 
31.7 
0.079 
24300 

Z16 

0.20 U 

1.17 
0.4 J 

0.020 U 
21300 
0.006 J 
0.15 J 
1.56 

0.020 UJ 
0.040 UJ 
0.020 UJ 
0.020 UJ 
0.020 UJ 
0.020 UJ 
0.020 UJ 

ND 

R 
0.50 UJ 
ZOUJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 

R 
ZOUJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
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APRIL 2011 FOLLOW-UP GROUNDWATER MONITORING ANALYTICAL RESULTS 
12TH STREirr LANDFILL CERTIHCATION OF COMPLETION OFOU-i RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Locntion 
Sample Identification 
Sample Dale 
Sample Llevntion (feet AMSL) 
Screen Depth (feet bgs) 

Sample Type Groimdwater Cleanup Criteria 

MW-106D 
G W-56393-0407n-EV-009 

A/i/ion 
664.66 - 620.66 

40-45 

MW-107S 

GW-56393-040711-EV-007 
4/7/2011 

695.76-682.76 
S-13 

MW-108S 
GW-56393-040711-EV-005 

4/7/2011 
701.32-692.32 

2-9 

MW-IOSD 

GW-56393-040711-EV-006 
4/7/2011 

663.39-61 S.39 

40-45 

MW-109D 
GW-56393-0406n-EV-004 

4/6/2011 
6S9.41 ' 666.41 

22-27 

b 

Volatile Organic Compounds - Cotttiniied 
Chloroform (Trichloromeihane) 
Chloromethane (Methvl chloride) 

2-Chlorotoluene 

4-Chlorotoluene 

Cymene (p-lsopropyltoluene) 

1,2-Dibromo-3-chloropropane(DBCP) 
Dibromochloromethane 
1,2-Dibromoethane (Eihylenedibroniide) 

Dibromomethane 
1,2-Dichlorobenzene 

1,3-Dichloro benzene 

1,4-Dichloro benzene 

Dichlorodifluoromethane (CFC-12) 

1,1-Dichloroethane 

1,2-Dichloroeihane 

1,1-Dichloroethene 

cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 

1,3-Dichloropropane 

1,2-Dichloropropane 

2,2-Dtch loropropane 
1,1-Dtchloropropene 

cis-1,3-Dichioropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

Hexachlorobutadiene 

2-Hexanone 

Isopropvl benzene 

4-Methyl-2-penianone(MlBK) 

Methylenechloride 

Naphthalene 

N-Propylbenzene 
2-Phenvlbutane (sec-Butvlbenzene) 

Styrene 

tert-Butvlbenzene 
1,1,2,2-Tetracliloroethane 
1,1,1,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
1,1,1 -Trichloroethane 

1,1,2-Tnch loroethane 

Tricbloroethene 

Trichlorofluoromethane (CFC-11) 

1,2,3-Trichloropropane 

Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Mg/L 
Pg/L 
Pg/L 
Pg/L 
Mg/L 
Mg/L 
Mg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Pg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

80 
260 
150 

0.2 
80 

0.05 
80 
600 
6.6 
75 

1700 
880 
5 
7 
70 
100 

5 

-
-

74 
15 

1000 
800 
1800 

5 
520 
80 
80 
100 
80 
8.5 
77 
5 

790 
70 

-
200 
5 
5 

2600 
42 

80 
1100 
420 

0.2 
80 

0.05 
230 
600 
19 
75 

4800 
2500 

5 
7 
70 
100 

-
5 

74 
42 

2900 
2300 
5200 

5 
1500 
230 
230 
100 
230 
35 
320 
5 

790 
70 

200 
5 
5 

7300 
120 

350 
ID 
ID 

ID 
5.7 

13 
28 
17 
ID 
740 
360 
130 
620 
1500 

230 

-
18 

0.053 
ID 
28 
ID 

1500 
11 
ID 
ID 
80 
ID 
78 
ID 
60 
270 
99 

89 
330 
200 

-

0.50 UJ 
O.IOJ 
ZOUJ 
ZOUJ 
ZOUJ 
ZOUJ 
0.50 UJ 
2.0 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
2.0 UJ 
20 UJ 
2.0 UJ 

R 
2.0 UJ 
2.0 UJ 
20UJ 
2.0 UJ 

0.50 UJ 
ZOUJ 

0.50 UJ 
0.50 UJ 
0.50 UJ 
0.060 J 
ZOUJ 
ZOUJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 

0.50 UJ 
0.50 UJ 
2.0 UJ 
2.0 UJ 
2.0 UJ 
2.0 UJ 

0.50 UJ 
2.0 UJ 

0.50 UJ 
050 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
ZOUJ 
20 UJ 
ZOUJ 

R 
2.0 UJ 
2.0 UJ 
2.0 UJ 
2.0 UJ 

0.50 UJ 
2.0 UJ 

0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
ZOUJ 
2.0 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 

0.50 UJ 
0.50 UJ 
2 0UJ 
2.0 UJ 
2.0 UJ 
2.0 UJ 

0.50 UJ 
. 2.0 UJ 
050 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
ZOUJ 
20 UJ 
ZOUJ 

R 
ZOUJ 
2.0 UJ 
ZOUJ 
ZOUJ 

0.50 UJ 
2.0 UJ 

0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
2.0 UJ 
2.0 UJ 
0.50 UJ 
0.50 UJ 
050 UJ 
0.50 UJ 
0.50 UJ 

0.50 UJ 
0.50 UJ 
2.0 UJ 
2.0 UJ 
2.0 UJ 
2.0 UJ 

0.50 UJ 
2.0 UJ 

0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.14 J 

0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
ZOUJ 
20 UJ 
2.0 UJ 

R 
2.0 UJ 
2.0 UJ 
ZOUJ 
2.0 UJ 
0.50 UJ 
2.0 UJ 

0.50 UJ 
0.50 UJ 
0.50 UJ 
0070 J 
ZOUJ 
ZOUJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 

0.50 UJ 
0.50 UJ 
2.0 UJ 
2.0 UJ 
2.0 UJ 

R 
0.50 UJ 
2.0 Ul 
0.50 UJ 
0.50 U| 
0.50 U| 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
0.50 UJ 
ZOUJ 

R 
2.0 UJ 

R 
2.0 UJ 
ZOUJ 
2.0 UJ 
ZOUJ 
0.50 UJ 
ZOUJ 
0.50 UJ 
0.50 U| 
0.50 UJ 
0.50 UJ 
ZOUJ 
2.0 Ul 
0.50 Ul 
0.50 U| 
0.50 U| 
0.50 U| 
0.50 U| 

http://TABLE7.lt
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APRIL 2011 FOLLOW-UP GROUNDWATER MONITORING ANALYTICAL RESULTS 

12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU^ RA REPORT 

OTSEGO TOWNSHIP, MICHIGAN 

Sample Location 

Sample Identification 

Sample Date 

Sample Elevation (feet AMSL) 

Screen Depth (feet bgs) 

Sample Type 

MW-106D 

CW-56393-040711-EV-009 

4/7/2077 

664.66 - 620.66 

40-45 

Groundivater Cleanup Crileria 

MW-107S 

CW-56393-0407n-EV-007 

4AA011 

695.76-6SZ 76 

8-73 

MW-108S 

CW-56393-040711-EV-005 

4AA011 

702.32 - 692.32 

2-9 

MW-IOSD 

CW-56393-040777-EV-006 

4/7/2077 

663.39 - 678.39 

40-45 

A4W-709D 

CW-56393-040677-EV-004 

4/6/2011 

689.47 - 666.42 

22-27 

Volatile Organic Compounds - Continued 

1,2,4-Trimethvlbenzene 

1,3,5-Triniethvlbenzene 

Vinvl chloride 

o-Xylene 

m&p-Xylenes 

Field Parameters 

Conductivi ty, field 

Dissolved oxygen (DO), field 

Oxidation reduction 

pH, field 

Temperature, field 

Turbidi ty, field 

potentia 1 (ORP), field 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

mS/cm 

m g / L 

mil l ivolts 

s.u. 

DegC 

NTU 

63 

72 
2 

280 

6 5 - 8 . 5 

-

63 

72 

2 

280 

-
6 5 - 8 . 5 

17 

45 

13 

41 

-

ZOUJ 

ZOUJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

2.0 UJ 

2.0 UJ 

0.50 UJ 

0.50 UJ 

0.50 UJ 

0.806 

0.22 

0.32 

8.04 

9.77 

3.79 

ZOUI 

2.0 UJ 

0.50 UJ 

0.50 UJ 

0.50 U| 

0.642 

2.68 

98 

8.27 

9.96 

13.7 

ZOUJ 

2.0 UJ 

0.50 U| 

0.50 U| 

0.50 UJ 

0.905 

0.3 

92 

8.1 

10.54 

10.3 

ZOUJ 

2.0 UJ 

0.50 UJ 

0.50 UJ 

0.50 U| 

0.662 

3.18 

92 

8.15 

10.36 

3.27 

Notes: 
Michigan Act 451, Part 201 Cleanup Criteria and Part 213 Risk-based Screening Levels: Residential and 

Non-Residential Generic Cleanup Criteria ' " 

(1) Cleanup crileria identified bv MDEQ RRD Op Memo No. 1, updated 3 /25/2011, pursuant to 1994 PA 

451 as amended. 

a - Residential dr ink ing water criteria. 

b - Non-Residential dnnk ing water criteria. 

c - Groundwater surface water interface. 

U - Not present at or above the associated value. 

J - Estimated concentration. 

UJ - Estimated reporting l imit. 

R - Rejected as noted in data validation 

memorandum provided in Appendix E. 

feet AMSL - Feet above mean sea level. 

feet bgs - Feet below ground surface. 

CKAnW^9^|H) 
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MONITORING LOCATION COMPLETION DATA 
12TH STREET LANDFILL CERTIFICATION OF COMPLETION OF OU-4 RA REPORT 

OTSEGO, MICHIGAN 

Moititoriitg Locations 
Ground Surface 

Elevation 
(feet AMSL) 

Reference 
Elevation 

(feet AMSL) 
Well Depth 

(feet) 
Screen Length 

(feet) 

Depth to Top 
of Screen 

(feet) 

Top of Screen 
Elevation 

(feet AMSL) 

Groundwater Monitoring Wells 

MW-IOIS 

MW-IOID 

MW-102S 

MW-102D 

MW-103D 

MW-104S 

MW-104D 

MW-105S 

MW-105D 

MW-106S 

MW-106D 

MW-107S 

MW-1085 

MW-108D 

MW-109D 

734.35 

734.33 

704.18 

704.43 

704.37 

703.86 

703.48 

704.89 

704.78 

703.88 

703.66 

703.76 

703.32 

703.39 

707.41 

737.46 

737.14 

707.36 

707.43 

707.36 

706.55 

706.42 

707.86 
707.89 

706.96 

706.36 

706.73 
706.21 

706.16 

710.46 

39 

75 

10 

45 

35 

25.5 

45 

12 

47 

9 

45 

13 

9 

45 

23 

7 

5 

7 

5 

5 
7 

5 

7 

5 

7 

5 

5 

7 

5 

5 

32 

70 

3 

40 

30 

19 

40 

5 
42 

2 

39 

8 

2 

40 

18 

702.35 

664.33 

701.18 

664.43 

674.37 

684.86 

663.48 

699.89 

662.78 

701.88 

664.66 

695.76 

701.32 

663.39 

689.41 

Gas Probes 

GP-1 
GP-2 
GP-3 

707.35 
732.88 
703.51 

709.88 
736.12 
706.47 

4 
35 
5 

2 
25 
2 

2 
5 
3 

705.35 
727.88 
700.51 

Staff Gauge N / A 703.05 

Notes: 
N / A = Not applicable 
feet AMSL - Feet above mean sea level. 

CRA 056393 (8) 
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C-11 
c-12 

DATE 

SEPTEIVBER2012 
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WETLANDS 

I CONSTRUCTED OUTLET WITH RIPRAP APRON 

LEGEND 

• APPROWMATE PROPERTY BOUNDARY 

PAVED ROAD 

m ~ ~ ~ ~ ~ I UNPAVHJ ROAD 

X X FENCE 

1 1 ' BUILDING 

--TOO • GROUND ELEVATION CONTOUR 

TREES AND/OR BRUSH 

ilL" WET AREA AND WETLAND 

, '~~ZJ^' EDGE OF WATER 

PREVIOUSLY DELINEATED LIMIT OF PAPER RESIDUALS 

- 718 FINAL ELEVATION CONTOURS 
(BASED O N S U R V E Y D A T E D * I S / 2 0 1 1 ) 

LIMIT OF ACTUAL EXCAVATION 
(BASED ON SURVEY DATED 10/14/2010) 

TOE DRAIN 

LIMIT OF FINAL COVER SYSTEM/ 
LOCATION OF LINER ANCHOR TRENCH 

RDAD/DRAINAGE SWALE 
c/w TURF REINFORCEMENT MAT 

^ ^ DRAINAGE SWALE OUTFALLS 

• MW-1CeB MONITORING WEU. 

A GV-1 Q^,^ y e , ^ 

G A S P R O ^ 

SURVEY DATA: 
EXCAVATION: AREAS 1-6: RELD DATE 6/1/10: AREAS 6-9: FIELD DATE 7/1/10; AREA 10: 
FELD DATE 7/27/10; OVERALL RANGE OF DATES 6/1 -7/27,2010. 
EXCAVATION:AREAS11,12 FIELD DATE 7/37/10; AREA 13: FIELD DATE 8/11/10; AREA 14 
(UAJOR PORTION IN FRONT OF ASPHALT PUWT OFFICES} HELD DATE 8/24/10; 
OVERALL RANGE OF DATES U i r - S/2*, 2010. 
EXCAVATION; AREA 7 FIELD DATE 7/1/10; W/\SH OUT AREA: RELD DATE 7/30/10; 
OVERALL RANGE OF DATES 7/1 - 7/30, 2010 
ASPHALTPLANTWIhfTtlEXCAVATION OVERALL RANGE OF DATES 12/20/2010 • 
1/18/2011. 
FNAL CONTOUR SURVEY: OVERALL RANGE OF DATES 12/17/2010 - 4J1S2011. THAT 
INCLUDES ALL GROUND SURFACE SHOTS TOGETHER WITH MOIITOR WELLS, GAS 
VENTS, STTMW MAT, ROCK, AND FENCE. 
SUB-GRADE SURVEY. S/1/2011 

SCALE VERIFICATION 

THIS BAR MEASURES 1-ON ORIGINAL. ADJUST SCALE ACCORCMGlY. 

I 1 

DRAWING STATUS 

SEPT IS, 2012 

JUNE 5, 2012 

12th STREET LANDFILL 
Otsego Township, Michigan 

AS-BUILT DRAWINGS 

OVERALL 
SITE PLAN 

' CRA ENQINEERINQ INC. 

BASE ADAPTED FROM PREVIOUS RMT DESIGN 

RBViewsdBy: 

R. HOEKSTRA 

56393-07 

DECEMBER 2011 

Ropor1N«: 

008 
DrawinuN'^: 

C-01 
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LEGEND 
APPROXIMATE PROPERTY BOUNDARY 

PAVED ROAD 

UNPAVED ROAD 

FENCE 

BUILDING 

700 GROUND ELEVATION CONTOUR 

TREES AND/OR BRUSH 

^ WET AREA AND WETUWO 

, " . ' ~ ' EDGE Of WATER 

• 71» SUBGRADE ELEVATION CONTOURS 

,v.-.-.v;.,-..v.-...v. ROAO/DRAINAOE SWALE 
.-.-.•.•T: .•."•.•,•,•.... cM TURF REINFORCEMENT MAT 

AREA OF PLACED EXCAVATtON MATERIAL 

SURVEY DATA: 
1. EXCAVATON AREASI-f lRELDDATtB/ l / IO; AREAS 8-9: FIELD DATE 7/1/10; AREA 10: 

FIELDDA-E7/27/10; OVERALL RANGE OF DATES 6/1 • 7/27. 2010. 
2 EXCAVATON AREAS11.i2:FELDDATE7/27/iO; AREA 13. FiELD DATE Wl 1/10: AREA 14 

(PiAAJORPORTKW IN FRONT CF ASPHALT PLANT OFFICES) FIELD DATE 8/24/10; 
OVERALL RANGE Ot- DATES 7f27 - a^4, Z010. 

3. EXCAVAT ON AREA 7 FIELD DATE 7/1/10; WASH OUT AREA: HELD DATE 7/30/10; 
OVEFJALL RANGE OF DATES 7/1 . 7/30. 2010 

4. ASPHALT PLANT WINTER EXCAVATION: OVERALL RANGE OF DATES 12/20/2010 -
1/10/zon. 

5. FINAL CONTOUR SURVEY: OVERALL RANGE OF DATES 12/17/2010 - 4/150011. THAT 
INCLUDES Al I GROUND SURFACE SHOTS TOGETHER WITH MONITOR WELLS. GAS 
VENTS, STRAW MAT, ROCK, AND FENCE 

6 SUB-GRADE SURVEY 9/1/2011 

SCALE VERIFICATION 

TMS BAR MEASURES 1' ON ORIGINAL- ADJUST SC*i£ ACCORDINGLY. 

DRAWING STATUS 

12th STREET LANDFILL 
Otsego Township, Michigan 

AS-BUILT DRAWINGS 

SUBGRADE 
CONTOURS 

CRA ENQMEERMQ INC. 

BASE ADAPTED FROM PREVIOUS RMT DESIGN 

RBWDWBdBir: 

R. HOEKSTTUk 

56393-07 

DECEMBER 2011 

RapcrtN': 

008 
DmtLrqNK: 

C-02 

SB383-O7(00e)CI-WA302 SB" 102012 
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LEGEND 
APPROXIMATE PROPERTY BOUNDARY 

PAVED ROAD 

UNPAVH> ROAD 

F0JCE 

BUILOINQ 

GROUND ELEVATION CONTOUR 

TREES AND/OR BRUSH 

WET AREA AND WETLAND 

EDGE OF WATER 

SUBGRADE ELEVATION CONTOURS 

GAS VENT 

GAS PROBE 

SURVEY DATA: 
1. EXCAVATIWJAREASI^FIELDDATES'I/IO; AREAS fr9 FIELD DATE 7/1/10; AREA 10: 

FIELD DA"E 7/27/10: OVERALL FtANGE OF DATES 6/1 - 7/27. 2010. 
2 EXCAVAT ON AREAS 11,12: FELD DATE 7/27/10. AREA 13. FIELD DATE ftflt/IO, AREA 14 

(MAJOR PORTION IN FRONT CF ASPHALT PLANT OFFICES) FIELD DATE 8/24/10; 
OVERALL RANGE OF DATtS t f l l - a^4, 2010 

3. EXCAVAT ON. AREA 7 FIELD DALE 7/1/10: WASH OUT AREA; HELD DATt 7/30/10; 
OVERALL RANGEOF DATES 7/1-7/30,2010 

4. ASPHALT PLANT WINTER EXCAVATION: OVERALL RANGE OF DATES 12/20/2010 • 
i / i a g o i i . 
FINAL CONTOUR SURVEY: OVERALL RANGE OF DATES 12/17/2010 - 4/15/2011. THAT 
INCLUDES ALL GROUND SURFACE SHOTS TOGETHER WITH MONITOR WELLS. GAS 
VENTS, STRAW MAT, ROCK, AND FENCE. 
SUB-GRADE SURVEY; 9/1/2011 

SCALE VERIFICATtON 

THIS BAR MEASURES 1' ON ORIGINAL. ADJUST SCWE ACCORDnGlY. 

DRAWING STATUS 

RE-ISSUED FOR EPA SUBMISSION 

RE-ISSUED FOR EPA SUBMISSION 

ISSUED FOR EPA SUBMISSION 

SEPT 15, 2012 

12th STREET LANDFILL 
Otsego Township, Michigan 

AS-BUILT DRAWINGS 

PASSIVE GAS 
MANAGEMENT SYSTEM 

' CRA ENQMEERINQ INC. 

BASE ADAPTED FROM PREVIOUS F9^ OESK^^ 

RsviBWadBy: 

R. HOEKSTRA 

PfoioclN"; 

56393-07 

DECEMBER 2D11 

RaporlNl: 

008 
Drawing N " : 

C-03 

56383-07{008)CI-WAa03 SEP 10(2012 
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^^ '̂̂ ^^ îî J^ -̂̂ ^^^ ~''^^>;^-^^Z/ 
1 ,,...... 
SSDETAI . 

I /T\ 
M - i 
V V 

^ ^ 
^ 

736 

732 

728 

724 

720 

716 

712 

708 

704 

SECTION / D 

N 

720 

716 

Tfl 

l̂  / __ SEEDETAI 

^J^^??^ 

i 
fcr-
r t r 

-'-' 

I 

._ J-7-T>^ 
' ^ ^ 

1 

«/? 
//W; 

UMXTJ'J^ 
i r f *— 

^ 
— : : ^ ^ ^ ^S^ 

^^' 
— TOCDW 

ssoer 
• N 

H-) 
v iy 

-TTTW 

3-<rcAPSTRUcnjnE 

•f-rtrr 

^ ^ 

ORIGIN/IQRAOE -^ 
,/ 

rx /-"•" 
HH / v v / 

77777 / 
n 1 n ) ) !•} 1-,-

*• 

LGRwe 

^ \ _ CONSOLIDATED 

W^ -: i i = s 4 ^ 
^ ^ 
^^E 

^S 
"̂  

TOEDH 
SEE DEI 

/ e 
*« / AM. 

\ 
T-) 
y 

>-. 
^ .es 

u 

s 

ts^l \W^z±zr 
'^k^ik \ \ J l 
^ ^ ^ ^ ^ ^ . 

r S E E D E I - ^ . 

^ P 
\ 

35qr 
r' 

720 

716 

712 

SECTION 

SCALE VERIFICATION 

THS BAR MEASURES 1* ON ORIGINAL. ADJUST SCMf ACCGRDMGLY. 

DRAWING STATJS 

RE-ISSUED FOR EPA SUBMISSION SEPT 15.2012 

12th STREET LANDFILL 
Otsego Township, Michigan 

AS-BUILT DRAWINGS 

CROSS 
SECTIONS II 

CRA ENQMEERINQ INC. 

Ro\fiBwadBr 

R. HOEKSTRA 

Prefect N " : 

56393-07 

SEPTEMBER 2012 

RapcrlNA: 

008 
DfiwrngN': 

C-07 

SE383-07(D08>CI-WA300 SB' 10̂ 2012 



GEONET DISCHARGE 
AT TOE Of SLOPE 
{ON MDNR RTOI^RTY) 

UNER ANCHOR TRBOH fTVP.) 

DETAIL TYPICAL TOE OF SLOPE - MDNR PROPERTY 

T D1A CLEARSTONE TWO B" LAYERS 
ABOVE AND BELOW THE GEONET <±n 

NON-WOVEN GEOTEXTILE(TVP) 

GEOWEB IN CHANNS.ON 
I STEEP SLOPE (SEE0EIAB.)OR 

C-11 / efOSION CONTROL MATTWG 

RNAL GRADE -

VEGETATIVE COVER • 

fe.T?^-
BACKFILL/GRADING -

GEONET DISCHARGE 

LLDPE Llhe i 

BACKFILL/GRAOING 

SECTION ( M \ TYPICAL T O E O F SLOPE - NORTH WETLAND 

r DIA, CLEARSTONE TWO 6" LAYERS 
A80VH AND BELOW T t * GEONET ^ 

N O N - W O V E N GEOTEXTILE fTYP) 

GEOWEB ON S T ^ SLOPE 
(SEE DETAIL] OR B!OS)0N 

CONTROL MATTING 

FINAL GRADE 

LINER ANCHOR TRENCH 

GEONET DtSCWRGE 

BACKFILL/GRADING • 

LLDPE LMBl 

ORIGINAL GRADE 

GEONET 

DETAIL 16A TYPICAL TOE OF SLOPE - ASPHALT PLANT PROPERTY 

CAP STRUCTURE J-g 
" S E E D E T A I , 

4 

' * ' ; ? < a , ^ 

DETAIL 18A TYPICAL TOE OF SLOPE - KALAMAZOO RIVER 

SCALE VERIFICATION 

DRAWING STATUS 

RE-ISSUED FOR EPA SUBMISSION SEPT IS. 2012 

12th STREET LANDFILL 
Otsego Township, Michigan 

AS-BUILT DRAWINGS 

TOE OF SLOPE 
DETAILS 

CRA ENQMEERINQ INC. 

PmiacI Mamas: 

G. CARU 

RoviswedBy: 

R. HOEKSTRA 

prqoclN*: 

56393-07 

SEPTEMBER 2012 

R9par1N&: 

008 
Drawing H ' : 

C-08 

563e3-07(Dae}ci-wADog se> vfZiM 



r ^ 

LEGEND 
APPROXIMATE PROPERTY BOUNDARY 

PAVED ROAD 

UNPAVED ROAD 

FENCE 

BUILDING 

GROUND ELEVATION CONTOUR 

TREES AND/OR BRUSH 

WET AREA AND WETLAND 

EDGE OF WATER 

FINAL ELEVATION CONTOURS 

NORTH AMERICAN GREEN-DS>150 
(ON 4H:1V SLOPES) 

I NORTH AMERICAN GREEN-SC-250 
I (EMERGENCY ACTION AREA AND DRAINAGE SWALES) 

NORTH AMERICAN GREEN-S-150 
(FROM TOP OF DRAINAGE SWALE TO WETLAMD) 

SURVEY DATA: 
EXCAVATION:AREAS1-fi: FIELD DATE S'l/lO; AREAS B-9: FIELD DATE 7/1/10: AREA 10: 
FIELD DATE 7/27/10; OVERALL RANGE OF DATES 6/1 - 7/27, 2010. 
EXCAVATION AREAS 11,12: FELD DATE 7/27/10; AREA 13. FiELD DATE8/11/10; AREAH 
(UAJOR PORTION IN FRONT OF ASPHALT PLANT OFFICES) FIELD DATE 8/2*10; 
OVERALL RANGE OF DATES 7/27 - 8/24, 2010, 
EXCAVATION: AREA 7 FIELD DATE 7/1/10: WASH OUT AREA: HELD DATE 7/30/10; 
O^RALL RANGE OF DATES 7/1 • 7/30, 2010 
ASPHALT PLANT WINTER EXCAVATION: OVERALL RANGE OF DATES 12/20/2010 • 
l/ie/2011, 
FINAL CONTOUR SURVEY: OVERALL RANGE OF DATES 12/17/2010 - 4/15/2011. THAT 
INCLUDES ALL GROUND SURFACE SHOTS TOGETHER WITH MONrTOR WELLS. GAS 
VENTS, STHAW MAT, ROCH, AND FENCE. 
SUB-GRADE SURVEY. 9/1/2011 

DRAWING STATJS 

RE-ISSUED FOR EPA SUBMISSICTM 

RE-ISSUED FOR EPA SUBMISSION 

ISSUED FOR EPA SUBMISSION 

JUNE 5, 2012 CRH 

CRH 

12th STREET LANDFILL 
Otsego Township, Michigan 

AS-BUILT DRAWINGS 

EROSION CONTROL 
MEASURES 

CRA ENQMEERINQ INC. 

BASE ADAPTED FROM PREVIOUS Rha DESK^ 

RsviBwad By: 

R. HOEKSTRA 

t Dais 

PrqodN«: 

56393-07 

DECEMBER 2011 

RoporlNl: 

008 
OrMringN': 

C-09 

5B383^7{«»)Ct-WA0OG Se> 10̂ 2012 



5B383^7(00e}CI-WAX7 SEP 10(2012 



- VEGETATIVE COVBl 
END, COfVJER, 
STRAINING OR 

GATEPOST 

, i - *.* V- ' 

- GEOTEXTILE/GEONETCOMPOSriE 

- LLDPE L t e i 

- 6* 5e.ECT GRANULAR FILL 

RRESKXJALS 

DETAIL / ' T N TYPICAL FINAL COVER SYSTEM 

FASTENERS W 
ALUMNUM OR 
G A L V A N B B ) 
STEEL OR 1/1B-
STAINLESS 5 T ^ 
AT 12* c« : 

U — SEE FOOTING DETAUS 

2-DIA. CLEARSTONE TWOB-LAlieB 
ABOVE AND BELOW T>C GEONET 

dm NON-WOVEN GEOTEXTIE fTYP) 

CORNER BRACE POST AND RAIL SIZES - Fe^CE 

USE 

INTERMEDIATE POSTS 

CORNER, ENCH GATE 

AND BRACE POSTS 

RAILS 

CARBON STEEL PIPE 

FABRIC MBGMT 

BELOW » 

BELOW ff 

ALL 

ASTMA^SCH40 

OD." 

2-3/r 

2-7/fl* 

l-S/8-

LBS/FT 

3.65 

5.79 

2.27 

POST DETAILS 

DETAIL r 8 \ TYPICAL SITE FENCING 

VEGETATIVE CONei 

FINAL GRACE 

TURF REINFORCEM8IT MAT 

TOP OF B 

35 IN. CAP S T T M H l i e 
-6IN.T0PS0H. 
- 24 IN. GENERM. FIX 
•GEONET COlffOSfTE 
- LLDPE LJrCR 
- G IN. SELECT GRANULAR H U 

DETAIL / T \ TYPICAL TURF REINFORCEMENT MAT 
"^^ V o 5 7 STABILIZED SWALE 

c<««̂  

DBMNME SWALE ^ 

DETAIL 

VfT" 
TYPICAL DRAINAGE SWALE TO 
KALAMAZOO RIVER DISCHARGE 

DETAIL f 9 \ TYPICAL DF?AINAGE OUTLET 
NT.S. \ C-01 

SCALE VERIFICATION 

lES 1-ON ORIGINAL. ADJUST SCAl E ACCGRDMGlY. 

<l< ' 
DRAWING STATJS 

RE-ISSUED FOR EPA SUBMISSION SEPT. 15,2012 

12th STREET LANDFILL 
Otsego Township, Michigan 

AS-BUILT DRAWINGS 

TYPICAL 
DETAILS I 

CRA ENQMEERINQ INC. 

RoviBoed By. 

R. HOEKSTRA 

PrqedN" : 

56393-07 

SEPTEMBER 2012 

RepcxtN>; 

008 
Drawing N ' : 

C-11 
56303-07(CX]ex:i-WA010 SB> 1172012 



LOCKING CAP 

GROUND SURFACE 

2 " P V C R I S B i ™ ^ 

BENTON ITE/CBine^ 
GROUT (3% BOnOMTE) 

PROTECTIVE 

B-TOPSOB.-

24-GENERAL HIL • 

NEEDLE PUNCHED NONWOVEN 
GEOTEXTILE 12Qi/»y 

y-COLLAR 

^ • ' -

PAPER HESCUAIS -

- GEOMEMBRANE BOOT 

' W O R M G E A R CLAMP 

- GEOMEMBRANE 

= i ? ^ V - T CLEAR STOW 

4-SCH 40 PVC w r m T H 
CONNECTION PERFORATejPIPE 
(SEE RPE SECTtOWflaOW) 

^^i^M 

DETAIL 11 A TYPICAL MONITORING WELL DETAIL 12 N TYPICAL GAS VENT 
{SEE TABLE FOR AS-BUILT ELEVATIONS) \ C-01, C-03/ (SEE TABLE FOR AS-BUILT ELEVATIONS) 

TYPICAL PERIMETB1SWHE 

v j / 

MONITORING wra j .3 (ONE OR 
IWO LOCATIONS AS SHOWN 
ON DESIGN DRAWff4G C-D5) 

BENTONITE SEAL 

PERFORATED 1/2" PVC Pire (!«• HOLES 
SPACED AT n WRAPPED H F lTHl CLOTH 
(SEE TABLE BELOW FOR DB^NSKXS) 

3/4- CLEAR STOrC 

TOP OF PERIMETER BERM 

WlONITORING LOCATIONS 

GROUNDWATER MONITORnG WHJ.S 

MW 

MW 
MW 
MW 

MW 
MW 

MW 
MW 

MW 
MW 
WW 

MW 

MW 
MW 

MW 

IDIS 
lOlD 
ices 
1Q2D 

ICDD 
1D« 

1040 

105S 

lOSO 
1Q6S 

i tBD 
1D7S 

ices 
100) 

108 

GROUND 
SURFACE 

ELEVATION 

734.35 
734.33 

704.18 
704.43 
704.37 
703 B6 

70148 

704.B9 

704.78 
703.88 
703.66 

703,75 

703.32 
703.30 

707.41 

REFERB«X 
ELEVATION 
(FEET MSL) 

737.46 
737.14 

707,36 
707.43 

7D7.3E 
706. H 
708.42 

707.86 

707.80 

70E.S6 
706.36 
706.73 

706,21 
706. IB 

710.46 

WEU 
DEPTH 
(FEET) 

3a 
75 

ID 
45 

35 
25,5 
45 

12 

47 
g 

45 
13 

9 
45 

23 

VERTICAL 
SCREEN 
LENGTH 
(FEET) 

DEPTH TO 
TOP OF 
S C R ^ 
(FEET) 

32 

70 

40 

40 

42 

40 

TOP OF 
SCRmg 

ELEVATION 
(FEET AMSL) 

702.35 
664.33 

701.IB 
664.43 

674,37 
684.BE 

683.48 

699.89 

6B2.7B 

701. B8 
S64,SS 
69s.re 

701.32 
663.39 

689.41 

PLAN 

•fONITORING LOCATIONS 

GASPROeES 

GP-1 
GPJ 
GP.3 

GROUr«> 
SURFACE 

ELEVATION 
(FEET AMSL) 

707.35 
732.88 
703.51 

REFERENCE 
ELEVATION 
(FEET MSL) 

700.88 
736.12 
706,47 

PROBE 
DEPTH 
(FEET) 

4 
35 
5 

SCREEN 
LENGTH 
(FEET) 

2 
25 
2 

DEPTH TO 
TOP OF 
SCRSN 
(FEET) 

2 
S 
3 

TOP OF 
SCRKN 

ELEVATION 
(FEET AMSq 

705-35 
727.66 
7OT.51 

EXISTING GRADE 

PERIMETER S W H £ 

• A S * U I L T DIMENStONSVARCDFOR EACH 
PLATFORM DEPENDING UPON NUMBER OP 
WELLS AMD SURROUNDING C0MXT10NS. 

DETAIL 13 A TYPICAL GAS PROBE 
VC^)1.C,03/ (SEE TABLE FORAS,BlJILT ELEVATIONS) 

DETAIL ( \ \ \ TYPICAL MONITORING WELL PLATFORM 

MONITORING LOCATIONS 

G A S v e m 

GV.1 
GV-2 

GV-S 
GV-4 

GV-e 
GV-6 
QV-7 
GV-8 
Gv.e 
GV-10 
GV.11 

GROUND 
SURFACE 

ELEVATK3N 
(FEETAMSg 

722.12 
722-09 
731,04 
727.06 
727.74 

73S,D7 
731.H) 
732,44 
738,35 
733, Bfl 
729 92 

S C R ^ 
DEPTH 
(FEET) 

S 

s 
5 
6 

a 
6 

5 
6 
S 
B 
B 

HORIZONTAL 
S C R ^ 
LENGTH 
(FEET) 

16 

IB 
16 
le 
16 
16 

16 
16 
16 
16 
16 

TOP OF 
VENT 

ELEVATION 
(FEET AMSL) 

728-46 
728.42 
737.37 
733.30 
734.07 

742.30 
738.23 

744,6B 

740.32 
736.25 

fCALE VERIFICATION 

S / l ' O N ORIGINAL. ADJUST SCALE ACCCROKGLY. 

I 1 

DRAWING STATJS 

ISSUED FOR EPA SUBMISSION SEPT 15. 2012 

12th STREET LANDFILL 
Otsego Township, Michigan 

AS-BUILT DRAWINGS 

TYPICAL 
DETAILS II 

CRA ENQMEERINQ INC. 

Sourca Rofan 

ProiBct ManaoBT 

G. CARU 

RsviBwaJ By. 

R. HOEKSTRA 

P fa« iN« i 

56393-07 

SEPTME8ER 2012 

RDpolNA^ 

008 C-12 

ss393.07(oaa)a.wAOio se> 102012 

http://684.be



